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PREFACE 


THE  editor  of  Neumanns  chemical  lec¬ 
tures  published  at  Zullicbau ,  has  pre¬ 
fixed  to  them  a  minute  detail  of  the 
author’s  life ;  in  which  we  are  informed  of  his 
being  early  received  into  the  favour  of  the 
King  of  PruJJia ;  of  his  travelling  at  his  ma- 
jefty’s  expence,  to-get  acquainted  with  the  che¬ 
mical  arts  and  bufineffes  carried  on  in  the  diffe¬ 
rent  parts  of  Europe  ;  of  his  being  entertained, 
in  this  progrefs,  by  men  of  the  moft  diftin- 
guifhed  abilities  in  the  feveral  branches  of  na¬ 
tural  knowledge  ;  of  his  advancement  to  the 
public  Profefforfhip,  the  direction  of  the  royal 
elaboratory,  and  apotheca  at  Berlin .  How 
much  he  availed  himfelf  of  thefe  uncommon 
advantages,  is  obvious  from  his  own  writings. 

The  works  publifhed  by  Neumann  himfelf 
confift  chiefly  of  differtations  on  particular 
fubjedts ;  fome  in  Latin ,  and  inferted  in  the 
tranfadtions  of  different  focieties  and  academies, 
of  which  he  was  a  number;  others  in  the 
(Herman  language,  and  printed  feparately, 
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PREFACE. 

In  the  Fhilofophical  Tran  factions  of  the 
Royal  Society  of  London ; 


I.  Difquifitio  de  Camp  bora,  N°  399. 

2\  De  expenmento  probandi fpiritum  vini  Gallici9 
perquam  ujitato 9  fed  revera.  jalfo  &  fallacix 

~~~  391* 


N° 


3.  De  falibus  alkalino  fixis,  N°  392, 

4.  De  camphor  a  thy  mi ,  N°  431. 

5.  De  ambragryfeay  N°  433. 


In  the  Ephemendes ,  or  Abba  phyjico-medica , 
Academic?  Ccefarece  nature?  cur  iof brum. 

1.  De  oleo  difiillato  formic  arum  cethereo ,  Vol.  ih 

2.  D*  albumine  evi ficcino  fimili9  Vol.  v. 


In  the  Mifcellanea  Beroiinenfm ; 


1 .  Meditationes  in  binas  obfervationes  de  aqua  per 
putrefaBionem  rubra ,  vulgo  pro  tali  in  jangui- 
nem  verfa  habit  a  9  Tom.  iii. 

2.  SuccinBa  relatio  ex  a  Bis  Pomeranicis  de  pro- 
digio  fanguinis  tn  palude  vifo ,  ibid. 

3.  De  prodigio  fanguinis  ex  Pomerania  nunciato , 
ibid. 

4.  Difquifitio  de  camphor a9  ibid. 

5.  De  experiment 0  probandi  fpiritum  vini  Galli - 
cum,  &c.  ibid. 

6.  jD^  fpiritu  urine fo  caufico ,  ibid. 

7.  Demonfir atio  Jyrupum  violarum  ad  probanda 
liquida  non  jujficere9  Tom.  lv. 

8.  Lx  amen  correBionis  olei  rap  arum ,  ibid. 

9.  De  vi  caufiica  &  converfione  falium  alkalino - 
fixorum  aeri expofitorum  infalianeutra ,  Tom.  v. 


In 


PREFACE. 

In  the  Commercium  lit erar turn  ployficho-  technician 
medicum  Norimbergenfe : 

"Judicium  &  experiment  a  circa  tindluras  coral- 
liorum ,  Ann.  1735?  hebd.  1747  &  <748* 

Publiihed  feparately  in  German  t 

1.  Pinpropfung  der  pocken,  Berlin,  172 7* 

2.  De  Jalibus  alkahm-Jixis  &  camphor  a  y  Berlin* 

l727* 

3.  De  fuccino ,  opio,  catyophyllis  aromaticis ,  <S? 
cajloreo ,  Berlin,  1730* 

4.  T wt  falpeter ,  fchwefel ,  fpiefsglafs ,  eifen, 
Berlin,,  1732. 

5.  /T;;?  thee,  coffee ,  bier,  und  wein ,  Leipfic, 

I735-  . 

6 .  D  if  quiff  10  de  ambra  gryfea ,  Drefden,  1 7 3  6 . 

7.  gemeinen  faltz ,  weinjlein,  falmiac,  und 
der  arnieje,  Leipfic,  1 737* 

The  foregoing  are  all  the  writings  of  Ar^/« 
publiflled  in  his  life-time.  Since  his 
death  two  copies  of  his  chemical  ledtures  have 
appeared. 

The  fir  ft  con (ifts  of  notes  taken  down  by 
one  of  his  pupils,  intermixed  with  a  num¬ 
ber  of  incoherent  compilations  from  dif¬ 
ferent  authors.  This  is  intitled  ZLrr  ZX 

Cafper  Neumann’s,  gewefenen  konigL  Preuf- 
JiJ'chen  Hof  ratios  und  profefforis  publici  chemice 
pra&icce,  &c.  Prelediones  chemical,  feu  chemia 
medico -pharmaceutica  expefimentalis  &  rationalis 
—  heraufgegeben  von  ZX  Johann  Chrftian  Zim¬ 
mer  mann  medicine?  praBico  in  S clone eb erg.  Berlin, 
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1740,  2  vol.  quarto — pages  1872,  exclulive  of 
prefaces  and  index. —  Of  this  copy  a  fecond 
edition  has  been  published,  not  materially  dif¬ 
ferent,  fo  far  as  I  have  obferved,  from  the  for¬ 
mer,  though  Neumanns  name  is  omitted  in 
the  title  page,  which  in  this  new  edition  is 
as  follows  :  Allgemeine  grundfatze  der  theoreiifch - 
praBifchen  chemie ,  das  if ,  griindlicher  und  voll - 
fdndiger  unterricht  der  chemie ;  in  welchem  nicht 
nur  uberhaupt  eine  griindliche  anleitung  zu  alien 
theilen  der  chemie ,  fonder n  auch  die — operationes 
und  produB a — mit  demon fir at ionibus  und  experi¬ 
ment  is-— gelehret  werden  ;  nebjl  beygefiigten  medi- 
cinifchen,  chirurgifchen ,  oeconomifchen ,  metallur - 
gifchen ,  &c.  ge branch  und  anwendung .  Herauf- 
gegeben  von  D.  Johann  Chrijiian  Zimmer mann. 
Drefden,  1755“— 2  vol.  quarto — pages  1604. 

The  other  copy  is  printed  by  the  bookfellers 
of  the  orphan  hofpital  of  Zullichau  (the  city 
of  Neumann  s  birth)  and  faid  to  be  taken  from 
the  original  papers  in  the  Author’s  own  hand¬ 
writing.  This  alfo  has  had  two  impreffions ; 
one  of  which  is  an  abridgement  of  the  other, 
from  feven  Volumes  in  Quarto  into  two,  from 
upwards  of  7000  pages  into  2560,  under  the 
following  title  :  D.  Cafper  Neumaun  s,  ehemah - 
digen  konigl,  PreuJJifchen  Hof  ratios ,  profejjoris  der 
chemie ,  &c.  Chymia  me  die  a,  dogmatico-experi - 
men  tails ,  das  if,  griindliche  und  mit  experimenten 
erweifene  medicinijchen  chymie .  Zullichau ,  ij 56. 

The  editor  of  this  abridgment  obferves,  that 
Neumanns  writings  are  extremely  voluminous, 
and  that  therefore  he  has  endeavoured  to  reduce 

them. 
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them,  in  fuch  a  manner  as  not  to  mutulate  the 
fenfe,  but  to  give  the  whole  of  the  proceffes, 
experiments,  and  obfervations,  in  the  Author’s 
own  words.  So  fcrupuloufly  has  this  abridger 
fulfilled  his  talk  in  this  refpedl,  that  he  has  in 
general  not  ventured  to  contract  Neumanns 
diffufe  manner  of  writing,  or  rather  fpeaking 
to  his  audience.  Much  of  the  work  is  ftill 
taken  up  in  a  minute  account  of  medicinal 
preparations,  many  of  which  are  not  ufed  $ 
in  the  formal  refutation  of  theories  and  opini¬ 
ons  not  now  received ;  in  narratives  and  dif- 
cuffions  often  foreign  to  the  fubject,  and  fre¬ 
quently  frivolous  in  themfelves.  An  account 
of  the  apparatus  of  the  tea-table,  and  the 
manner  of  making  tea,  fills  a  quarto  page  and 
a  half  of  this  abridgement. 

The  general  arrangement  of  the  materials, 
exclufive  of  the  minute  and  trifling  fubdivifions, 
is  likewife  very  exceptionable.  Thus  the  che¬ 
mical  products  or  preparations  which  make 

A  4  the 

*  The  general  diftribution  of  the  chemical  preparations 
is  as  follows. 

Part  I.  Of  liquid  preparations. 

Se£t.  I.  Of  waters. 

Chap.  i.  Of  fimple  diftilled  waters. 

Chap.  2.  Of  compound  diftilled  waters* 

Chap.  3.  Of  waters  not  diftilled. 

Se£f.  II.  Of  fpirits. 

Clafs  I.  Of  inflammable  fpirits. 

Chap.  1.  Of  fimple  inflammable  fpirits. 

Chap.  2.  Of  fpirits  prepared  by  folution. 

Chap.  3.  Of  fimple  diftilled  inflammable  fpirits. 

Chap,  4.  Of  compound  diftilled  inflammable  fpirits. 


Claf* 
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the  two  nrft  parts,  being  divided  into  liquid 
and  jfolid 3  volatile  fpirits  are  placed  in  the  one 
part,  and  the  falts  in  the  other  3  though  they 

ought 

Clafs  II.  Of  faline  fpifits. 

Chap.  1.  Of  urinous  faline  fpirits. 

Chap.  2.  Of  vegetable  acid  fpirits. 

Chap.  3.  Of  fimple  mineral  acid  fpirits. 

Chap.  4.  Of  compound  mineral  acid  fpirits. 

Clafs  III.  Of  oily  faline  fpirits. 

Chap.  1.  Of  oily  alkaline  faline  fpirits. 

Chap.  2.  Of  oily  acid  faline  fpirits. 

Chap.  3.  Of  compound  oily  faline  fpirits. 

Se£h  III.  Of  tin&ures. 

Clafs  I.  Of  acid  tin&ures. 

Chap.  1.  Of  watery  acid  tinctures. 

Chap.  2.  Of  fpirituous  acid  tin&ures. 

Clafs  II.  Of  alkaline  tjn&ures. 

Chap.  1.  Of  tinctures  made  with  fixt  alkali. 

Chap.  2.  Of  tin&ures  made  with  volatile  alkali. 

Clafs  III.  Of  neutral  tin&ures. 

Chap.  1.  Of  thin  neutral  tinctures. 

Chap.  2.  Of  thick  neutral  tin&ures. 

Clafs  IV.  Of  alkaline  oily  tin&ures. 

Chap.  1.  Of  fimple  alkaline  oily  tin&ures. 

Chap.  2.  Of  compound  alkaline  oily  tinctures* 

Clafs  V.  Of  oily  or  refinous  tinctures. 

Se£t.  IV.  Of  effences. 

Se£t.  V.  Of  elixirs. 

Se£t.  VI.  Of  faline  folutioris. 

Sea.  VIL  Of  oils. 

Clafs  I.  Of  exprefled  oils. 

Chap.  1.  Of  fimple  exprelTed  oils. 

Chap.  2.  Of  boiled  oils. 


* 
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PREFACE. 

Ought  naturally  to  come  together,  the  fpirit 
ing  no  more  than  a  folution  of  the  fait  in  water. 
The  chemical  fubjeds  (which  compofe  the 

other 


Clafs  II.  Of  diftilled  oils. 

Chap.  i.  Of  eflential  oils. 

Chap.  2.  Of  empyreumatic  oils. 

Se£f.  VIII.  Of  balfams. 

Clafs  I.  Of  natural  balfams. 

Clafs  II.  Of  artificial  balfams. 

Chap.  i.  Of  fpirituous  balfams. 

Chap.  2.  Of  oily  balfams. 

Chap.  3.  Of  falve-balfams. 

Chap.  4.  Of  improper  balfams. 

Se£l.  IX.  Of  extra&s. 

Clafs  I.  Of  fimple  extra&s. 

Chap.  1.  Of  extra&s  called  fuch. 

Chap.  2.  Of  extra&s  not  called  fuch. 

Chap.  3.  Of  fuch  as  ought  not  to  be  fo  called. 

Clafs  II.  Of  compound  extra£Is. 

Chap.  1.  Of  pure  compound  extra&s. 

Chap.  2.  Of  impure  compound  extra&s. 

Part  II.  Of  folid  preparations. 

Sea.  I.  Of  falts. 

Clafs  I.  Of  alkaline  falts. 

Chap.  1.  Of  volatile  alkaline  falts. 

Chap.  2.  Of  fixt  alkaline  falts. 

Clafs  II.  Of  dry  acid  falts. 

Chap.  1.  Of  volatile  dry  acid  falts. 

Chap.  2.  Of  fixt  dry  acid  falts. 

Clafs  III.  Of  neutral  falts. 

Divifion  I.  Of  faturated  neutral  falts. 

Chap.  1.  Of  faturated  volatile  neutral  falts. 

Subdivifion  1 . pure. 

Subdivifion  2.  «  .  ,  .  more  earthy. 


Chap. 
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other  three  parts,  under  the  heads  of  vegeta¬ 
bles,  animals,  and  minerals)  are  ranged  for  the 
molt  part  alphabetically ;  each  article  being  con- 

fidered 

t* 

Chap.  2.  Of  faturated  fixt  neutral  falts. 

Subdivifion  I.  Pure  fixt  neutral  falts,  in  the  humid  way. 


1  . vegetable. 

2  . mineral. 


1.  .  .  .  with  the  acid  of  common  fait. 

2.  .  .  .  with  the  acid  of  nitre* 

3.  .  .  .  with  the  acid  of  vitriol. 

Subivifion  II.  more  earthy  fixt  neutral  falts. 

Subdivifion  III.  Fixt  neutral  falts  in  the  dry  way. 

1.  .  •  .  pure. 

2.  .  .  .  more  earthy. 

Divifion  II.  Of  falfe  neutral  falts. 


Chap.  1.  .  .  .  with  two  acids. 
Chap.  2.  .  .  .  impure. 


Clafs  IV.  Metallic  falts. 

Divifion  I.  •  .  .  volatile. 

Divifion  II.  .  .  .  more  fixt. 

Chap.  1.  Thofe  made  with  vegetable  acids. 

Chap.  2.  .  .  .  with  the  nitrous  acid. 

Chap.  3.  ,  .  .  with  the  vitriolic  acid. 

Chap.  4.  .  .  .  with  different  acids. 

Se&.  II.  Of  earthy  faline  bodies. 

Se£t.  III.  Of  fulphureous  bodies. 

Chap.  1.  Of  fublimed  fulphureous  bodies. 

Chap.  2.  Of  fulphureous  bodies  not  fublimed, 

Se£t.  IV.  Of  reguli. 

Chap.  1.  Of  fimple  reguli. 

Chap.  2.  Of  compound  reguli. 

Se£I.  V.  Of  magifieries. 

Clafs  I.  Of  earthy  magifteries. 

Chap.  1.  Thofe  made  from  vegetables. 

Chap.  2.  .  .  .  from  animals. 

Chap.  3.  .  .  .  from  minerals, 

Clafs 
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fidered  as  one  feparate  whole,  and  not  as  mak-- 
ing  part  of  a  larger  ftrudture.  So  fcrupuloufly 
is  the  order  of  Neumann’s  ledtures  preferved, 
that  where  he  deferred  a  fubjedt  to  a  future 
meeting,  on  account  of  his  experiments  upon 
it  not  having  been  finifhed  at  the  time  when 
he  ought  to  have  fpoken  of  it,  the  fubjedt  con¬ 
tinues  mifplaced  in  all  the  editions. 


Neumann's  ledtures  are  a  valuable  magazine 
of  chemical  knowledge.  The  Author,  bialfed 
by  no  theory,  and  attached  to  no  opinions,  has 
enquired  by  experiment  into  the  properties  and 
ufes  of  the  mod  confiderable  natural  and  arti¬ 
ficial  produdtions,  and  the  preparation  of  the 
principal  commodities  which  depend  on  che- 

miftry ; 

Clafs  II.  Of  metallic  magifteries. 

Chap.  i.  7  hofe  made  from  imperfect  metals. 

Chap.  2.  .  .  .  from  imperfect  and  perfeft  metals. 

Chap.  3.  .  .  .  from  perfe£t  metals. 

Clafs  III.  Of  fulphureous  magifteries. 

Clafs  IV.  Of  refinous  magifteries. 

Clafs  V.  Of  compound  magifteries. 

Clafs  VI.  Of  falfe  magifteries. 

Se<7.  VI.  Of  calces  and  croch 
Clafs  I.  Of  animal  calces. 

Oafs  II.  Of  mineral  calces. 

Chap.  1.  Of  ftmple  mineral  calces. 

Chap.  2.  Of  compound  mineral  calces. 

Sea.  VII.  Of  glades. 

Part  III.  contains  the  vegetable,  Part  IV.  the  animal,  and 
Part  V.  the  mineral  fubflances,  examined  by  the  Author.  It 
is  needlefs  to  infert  the  alphabetic  catalogues  of  them,  as  the 
table  of  contents  of  the  prefent  work  confifts  of  the  fame  articles, 
ranged  in  a  more  fcientific  method,  a  method  which  Neumann 
himfelf  has  in  different  parts  of  his  writings  pointed  out. 
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miftry  ;  and  feems  to  have  candidly,  and  with¬ 
out  referve,  communicated  all  he  difcovered. 

The'  merit  of  this  work,  fo  much  cele- 
brated  in  Germany ,  and  fo  little  known  here, 
engaged  me  to  revife  and  abridge  an  Englijh 
tranflation,  and  to  make  fuch  additions  as  ap¬ 
peared  necelfary  for  fupplying  the  deficiencies 
of  the  Author. 

In  regard  to  the  original,  the  ZuUiehau 
edition  has  been  followed  ;  the  abrupt  tranfi- 
tions  and  mutulated  fentences  of  the  other 
fhewing  it  to  be  of  no  authority.  In  the  con¬ 
traction,  I  found  it  necefiary  to  proceed  much 
further  than  the  abridger  of  ZuUiehau  has 
done,  and  to  take  fome  liberties  not  perhaps 
very  common  in  performances  of  this  kind. 
It  feemed  requifite,  not  fo  much  to  retrench 
the  trivial  and  redundant,  as  to  extraCl  and  digefi: 
the  ufeful  matter.  Accordingly  I  have  ventured 
to  new  mould  the  whole  fabrick ;  and  hope 
it  will  appear,  that  all  the  valuable  meterials, 
fcattered  through  Neumann  s,  writings  are  col¬ 
lected  and  difpofed  with  propriety. 

1  have  added  by  way  of  notes,  the  later  dis¬ 
coveries  and  improvements  made  in  chemiftry 
and  the  arts  depending  thereon.  Much  of 
this  part  of  the  work  is  taken  from  the  writings 
of  others  and  not  a  little  irom  the  diaries  of 
my  own  elaborately. 

The  index  is  to  be  confidered  not  barely  as  a 


table  of  references,  but  as  a  i 


luminary  of  the  moll 

J 

are  there  rep  refen  ted 


commonly 
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commonly  in  a  new  light.  Several  fads  are 
mentioned  in  the  index  which  though  deduci- 
ble  by  analogy  from  the  experiments  in  the 
pages  referred  to,  could  not  on  that  founda¬ 
tion  alone  be  looked  upon  as  certain.  There 
are  even  lome  fadls  which  have  no  reference  at 
all,  and  which  are  not  mentioned  in  the  book. 
Thus  Acacia,  an  infpiffated  vegetable  juice, 
prepared  in  Egypt 9  rarely  met  with  among  us, 
med  in  medicine  as  a  mild  aftringent,  is  omitted 
by  the  author ;  and  fuch  an  article  did  not 
feem  to  be  of  importance  enough  to  be  intro¬ 
duced  :  but  on  taking  a  review  of  the  ajlrin - 
gency  of  vegetables  in  the  index,  the  light  in 
which  this  quality  appeared  there  made  Aca¬ 
cia  worthy  or  notice  ;  for  as  among  the  vege¬ 
tables  examined  by  the  author,  the  aftringency 
of  fome  diffolves  both  in  water  and  in  fpirit, 
and  that  of  others  in  fpirit  only ;  Acacia  is  an 
inftance  of  a  third  kind  of  aftringent  matter, 
diffolving  in  water  only. 


CON- 
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— •  ib. 


CONTENTS 

OF  THE 

FIRST  VOLUME. 

The  new  articles  are  diftinguifhed  by  Afterifks.* 

PART  I. 

Chemical  Hiftory  of  the  Mineral  Kingdom. 

SECTION  I. 
Earths  and  Stones. 

CLASS  I. 

Crystalline  Stones. 

Page 

Flint  —  —  3  Cryftat  _ 

Sand  —  —  5  ♦Gems  — . 

CLASS  IL 

Calcareous  Earths  and  Stones. 

Chalk  —  —  11  Limeftone  —  —  20 

Ofteocolla  — •  —  17  Quicklime  —  . —  21 

C  L  A  S  S  III. 

(jypseous  Earths  and  Stones. 

Lapis  Specularis  —  —  26  Selenites  —  —  ib. 

♦Gypfum  Striatum  —  27  Bolognian  Stone  —  —  28 

♦Petuntfe  • —  —  ib. 

C  L  A  S  S  IV. 

Argillaceous  Earths  and  Stones. 

♦Clays  —  —  — -  30  ♦Steatites  —  —  38 

Boles  —  —  —  ib.  Lapis  nephriticus 

♦Loams  —  — -  32  ♦Qrchres  — • 

♦Kaolin  —  —  ■ —  27  ♦Aluminous  earth 
Tripoli  —  —“36 

C  L  A  S  S  V. 
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CHEMICAL  HISTORY 


OF  THE 


MINERAL  KINGDOM. 


SECTION  L 

EARTHS  and  STONES. 

EARTHS  and  Stones  are  confidered  by  natu-  Earths 
ralifts  as  two  diftinft  clafies  of  bodies  :  and  1 — j 
each  of  them  arranged,  from  certain  obvious  Common 
appearances,  as  colour,  confiftence,  external  figure,  Earthsand 
texture,  &c.  into  numerous  fubdivifions.  A  chemical  Stones, &- 
examination  has  difcovered,  that  many  of  thefe  appa-  perfiaal‘ 
rently  very  different  bodies  are,  in  their  effential  pro¬ 
perties,  the  lame ;  and  that  many  of  thofe,  which 
are  apparently  fimilar,  are  elfentially  very  different. 

Thus  the  fofteft  Chalk,  the  hardeft  Marbles,  the  moft 
pellucid  Spars,  are  found  to  be  at  bottom  one  and 
the  lame  Earth :  fire  reduces  them  all  into  Quick¬ 
lime  ;  Acids  diffolve,  and  form  with  them  indlftin- 
guilhable  compounds.  And,  on  the  other  hand,  the 
Talcs  and  Gypfums,  though  fome  of  them  are  exter¬ 
nally  fo  much  alike  as  to  have  often  been  confounded 
with  one  another,  and  called  by  the  fame  name,  confift 
of  Earths  entirely  diftindt :  one  refills  the  moft  vehe- 
Vol.  I.  B  ment 
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Earths  ment  fires,  whilft  the  other,  in  a  very  moderate  heat, 
feems  to  liquefy  and  boil,  and  changes  into  the  fub- 
ftance  called  Plafter-of-Paris :  the  latter,  burnt  in 
contad  with  the  fuel,  difTolves  readily  in  Acids; 
whilft  the  former,  treated  in  the  fame  manner,  con¬ 
tinues  to  refill  every  kind  of  humid  Menjiruum. 

Stahl,  difregarding  fuperficial  and  inelTential  cha- 
raders,  formed  a  diftribution  of  Earths  and  Stones 
from  their  chemical  properties.  He  divides  them  all 
into  two  clafles,  Vitrefcible  and  Calcareous ;  the  firft 
comprehending  thofe  which  have  a  greater  or  lefs  degree 
of  tranfparency,  and  are  difpofed  to  vitrify  in  the 
fire ;  the  other,  fuch  as  are  opake,  become  brittle  of 
hard  in  the  fire,  and  refift  vitrification.  This  arrange¬ 
ment,  though  an  ufeful  one,  is  in  feveral  refpeds  ex¬ 
ceptionable,  and  requires  further  diftindions  and  li¬ 
mitations. 

“  Experiments  have  ftiewn,  that  there  are  four 
kinds  of  Mineral  Earths,  diftind  from  one  another, 
the  Cryftalline,  Calcareous,  Argillaceous  and  Talky  ; 
to  which  may  be  added  a  fifth  fort  of  earthy  concrete, 
the  Gypfeous.  All  the  earthy  and  ftony  bodies  of 
the  Mineral  Kingdom,  that  have  been  chemically  ex¬ 
amined,  are  found  to  confift  of  thefe,  not  often  in 
their  feparate  or  pure  ftate,  but  for  the  moil  part  va- 
rioufly  blended  together,  and  combined  with  metallic 
or  other  heterogeneous  matters. 

Each  of  the  fimple  Earths,  and  the  gypfeous  con¬ 
crete,  fuftains,  by  itfelf,  the  moil  vehement  degrees 
of  Fire  that  art  has  hitherto  been  able  to  excite,  with¬ 
out  {hewing  any  difpofition  to  melt  or  ioften  :  two  or 
more  of  them,  mixed  together,  oftentimes  melt  in  a 
moderate  fire,  and  form  a  truly  vitreous  compound. 
This  remarkable  property  is  a  proof  of  the  intrinfic 
diffmiilarity  of  the  Earths ;  for  we  cannot  fuppofe 
that  an  unfufible  fubftance  would  be  brought  into  fu¬ 
sion  by  the  bare  addition  of  its  like.  It  follows  alfo, 
that  fuflbility,  though  ufualiy  looked  upon  as  a  cha- 
rader  of  one  particular  fpecies  of  fimple  Earth,  '  is 
really  a  character  of  compofitions  of  Earths,  and  be¬ 
longs. 
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longs  equally  to  a  great  variety  of  combinations  of  Earths 

them - The  Ample  Earths  are  brought  into  fufion  t— vw 

by  the  addition  of  certain  Salts  and  metallic  calces  : 
and  fuch  mixtures  of  Earths,  as  do  not  melt  by 
themfelves,  melt  with  a  lefs  proportion  of  thefe  fluxes 
than  the  ingredients  feparately  would  require.  The 
different  Earths  differ  remarkably  in  their  relation  to 
thefe  bodies  •,  fome  intirely  refitting  thofe  which  are 

moft  powerful  fluxes  for  others - -It  may  be  proper 

to  obferve,  that  the  refult  of  the  fufion  of  Earths,  by 
whatever  means  effedted,  is  conftantly  a  vitreous  mat¬ 
ter.  Some  metallic  calces  and  glafles  would  not  eafily 
be  diftinguifhable  from  thofe  of  Earths,  if  the  me-  ' 
tallic  ones  were  not  revivable  by  inflammable  fluxes 
into  their  proper  metallic  ftate.” 

CLASS  I.  Cry  stalline  Stones. 

Stony  bodies  of  great  hardnefs ,  capable  of  Jinking  fire 
■with  ft  eel ; — by  vehement  heat  and  extinction  in  water, 
becoming  brittle ,  friable,  or  powdery  not  aCled  upon 
in  the  leaft  by  Acids,  either  in  their  natural  Jlate  or 
when  calcined. 

I.  FLINT. 

THE  Flint  is  a  lemitranfparent  ftone,  generally  Flint 
covered  with  an  opake  white  cruft.  Its  colour  ■  .  J, 

varies,  from  a  pale  brownilh  grey,  to  a  dark  brown- Natural 
ilh  black :  its  texture  is  always  fmooth  and  uniform  ;  Hiftory- 
its  figure  irregular.  Thofe  found  in  the  beds  of  ri¬ 
vers,  or  thrown  out  upon  the  fea-lhores,  are  com¬ 
monly  the  moft  pure  from  heterogeneous  admixtures : 
the  Land-Flints  have  often  fpecks  or  ftreaks  of  a  red- 
dilh  ferrugineous  matter,  difcoverable  chiefly  after 
they  have  been  burnt  or  calcined.  In  fome  there  are  1 

veins  of  native  gold  :  one  of  the  moft  curious  fpeci- 

mens  of  this  kind  is  in  the  cabinet  of  his  Prtiffian 
Majefty. 

The  fparks  which  iflue  from  the  collifion  of  Flint  Sparks 
and  Steel,  collected  upon  Paper  and  viewed  with  a  ^rom  Flint 

■  p  0  r  and  Steel 

lTUCroicope>  examined. 
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mierofcope,  appear  to  be  globules  of  vitrified  mat-* 
ter:  A  chemical  examination  difcovers  that  they  con¬ 
tain  more  of  the  Iron  than  of  the  Flint,  changed  into 
a  kind  of  glaffy  Scoria  (a). — -Two  Flints  ftruck 
again  ft  one  another,  pro]  eft  no  vifible  fpark  ;  nor  do 
the  fragments  broke  off  feem  to  have  fuffered  any 
change :  But  the  Stones  themfelves  appear,  in  the 
dark,  luminous ;  fome  throughout  the  whole  mafs, 
others  only  on  the  fide  ftruck  upon.  The  greater 
number  of  Flints  I  have  examined  is  of  this  laft 
kind. 

Boerhaave  relates,  that  Flint,  placed  in  the  focus 
of  Vilette's  burning  fpeculum,  was  inftantly  con¬ 
verted  into  glafs.  I  have  had  no  opportunity  of  try¬ 
ing  that  inflrument  *,  but  have  expofed  Flint  to  the 
aflion  of  the  large  burning  lens  of  Tfchirnhaus, 
without  being  able  to  produce  anv  fuch  effeft. 
Though  Flint,  however,  by  itfelf,  abfolutely  refill's 
that  moft  vehement  heat,  and  Quick-lime  by  itfelf 
equally  refills  it ;  yet  a  mixture  of  the  two  runs  with 
eafe  into  glafs  (b). 

Powdered  Flint,  mingled  with  a  due  proportion 
of  fixt  Alcaline  Salt,  melts  eafilyin  the  common  fur¬ 
naces, 

fa)  Sparks  from  Flint  and  Steel.']  It  does  not  appear  that  the  Steel 
is  here  really  vitrified,  or  that  the  heat  produced  is  lo  intenfe  as  has 
been  generally  fuppofed.  Among  the  particles  of  metal  abraded  by  the 
mint,  there  are  indeed  fome  globular  ones  which  have  evidently  been 
melted:  but  the  magnet  fti  11  attra& s  them  j  a  mark  that  they  are  not 
fcorified,  but  continue  perfectly  metallic.  The  fufion  of  fmall  mole- 
cube  of  Steel  does  not  require  any  very  extraordinary  heat:  it  fine 
Steel-wire  be  held  barely  in  the  flame  of  a  candle,  the  end  will  melt, 
and  form  a  little  ball  like  thofe  obtained  in  the  experiment  of  flu  iking 
fire  with  Flint. 

(h)  Vitrification  of  Flint.]  Of  all  the  faline  matters  that  have  been 
tried  in  xompofition  with  Flint,  fixt  alcalies  moft  effectually  promote 
its  .vitrification  :  two  parts  of  the  Alcali  and  three  of  Flint,  urged 
with  a  Strong  fire,  form  a  ptrfecft  glafs.  Borax,  by  vehemence  of 
heat,  may  be  made  to  vitrify  twice  its  weight,  and  even  more  j  but 
the  compound  fcarcely  proves  tranfparent,  unlefs  the  Borax  be  equal 
in  quantity  to  the  Flint:  a  fmall  addition  of  Alcaline  Salt  to  *  this 
mixture  promotes  both  the  fufion  and  tranfparency  :  the  glaffes  made 
with  Borax,  or  with  Borax  ami  a  little  Alcali,  prove  rather  harder  than 
thole  with  the  Alcaline  Salt  alone-— Common  Salt,  Sal  mirabile  and 
Sandiver,  are  remarkably  indifpofed  to  vitrify  with  Flint,  though 
even  in  twice  or  thrice  the  quantity  of  the  Stone  :  nor  do  they,  in 
any  proportions,  form  with  it  a.  pellucid  glafs. 
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naces,  and  forms  the  bafis  of  the  fine  white  cryftaL  Flint. 
line  kinds  of  Glafs,  and  of  the  compofitions  for  imita- 
ting  precious  (tones  (c).  Kunknel  recommends  the  Sea- 
flints,  as  yielding  a  liner  Glafs,  and  requiring  lefs  Salt, 
than  thofe  found  onthe  land  :  others  objebt  to  the  ma¬ 
rine  Flints,  that  they  make  the  Glafs  brittle  and  apt  to 
crack.  Thofe  which  exhibit  red  veins  when  calcined, 
fhould  either  be  reje£ted,  or  freed  from  that  extraneous 
matter,  which  would  give  a  tinge  to  the  Glafs  :  this 
may  be  effected  by  walking  the  powder  with  Spirit 
of  Vitriol  or  Aqua  Regis,  and  afterwards  edulcora¬ 
ting  it  with  water.  Such  as  have  been  pulverifed  in 
an  iron  mortar  fhould  like  wife  be  purified  by  the  fame 
means  from  the  ferrugineous  particles  they  may  have 
abraded  from  the  inftrument,  before  they  are  em¬ 
ployed  in  the  compofition  of  any  curious  Glafs. 

White  Sand  is  often  fufoftituted  in  the  place  of  Flint, 
and  does  not  confiderably  differ  from  it  in  quality  (d). 

Calces  of  Lead  are  commonly  added,  for  the  colourlefs 
as  well  as  coloured  glaffes,  to  promote  the  Vitrifica¬ 
tion. 

Though  a  moderate  proportion  of  Ext  Alcaline  Diffolved 
Salt  unites  with  Flint,  in  the  fire,  into  a  perfect  glafs, in  Aica- 
which  is  not  diffoluble  in  any  liquor,  and  difeovers lluSi 

B  3  no 

(c)  Vitrification  of  Flint  with  other  earths .]  Powdered  Flint  lias 
been  mixed  in  different  proportions  both  with  Quick-lime  and  with 
Earths  of  each  of  the  other  claffes,  and  urged  with  the  mod  intenfe 
fires  procurable  in  the  common  furnaces,  without  Shewing  any  difpo- 
fition  to  melt:  but  thefe  mixtures  are  brought  into  fuiion  by  a  much 
lefs  proportion  of  Salt  than  the  ingredients  fingly  would  require. 

Though  Alcalies  are  the  moft  powerful  flux  for  Flint  by  itfelr,  Borax 
is  found  molt  effectual  ly  to  vitrify  the  compounds. 

(d)  Sand.~\  Though  the  fine  white  Sands  appear  to  the  .eye  to  be  purer 
than  Flint,  they  fcarcely  afford  fo  clear  a  glafs  :  the  difference  is  the 
moft  perceptible  when  each  of  them  is  melted  with  a  fomewhat  fmaller 
proportion  of  Alcali  than  is  fufficient  to  bring  them  to  their  full  trans¬ 
parency.  Pott  relates,  that  on  melting  Sand  with  half  its  weight  of 
Nitre,  he  obtained  a  glafs  of  a  purple  colour  j  probably  from  fome  me¬ 
tallic  matter,  of  which  moll  Sands  participate  irt  a  greater  or  lefs  de¬ 
gree. 

The  red  and  yellow  Sands  are  rnanifellly  impregnated  with  a  ferru- 
gineous  calx.  They  contain  alfo  a  minute  portion  of  Gold  \  which 
is  feparable  from  them  in  the  way  of  affay,  though  no  method  has  hi¬ 
therto  been  found  of  extrafling  it  to  advantage  in  the  larger  works. 

Cramer  and  others  prefume,  that  there  is  no  Sand  in  nature  intirely  free 
from  Gold.  S ez  Gold. 
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Flint,  no  mark  of  a  faline  nature  *,  a  fomewhat  larger  pro- 
v — j  portion  of  the  Alcali  changes  the  Flint  itfelf  into  an 
apparently  faline  form.  If  powdered  Flint  be  mixed 
with  thrice,  twice,  or  even  equal  its  weight  of 
fixt  Alcaline  Salt,  and  a  mixture  melted  in  a  crucible ; 
the  mafs,  though  it  has  a  vitnous  appearance,  proves 
in  tafte  faline  and  fiery,  like  the  Alcali  itfelf  j  and,  on 
being  expofed  to  the  air,  runs  in  a  little  time,  Flint 
and  all,  into  a  colourlefs  tranfparent  liquor  called 
Liquor  filicum ,  or  Oleum  ftlicis  per  deliquium  (e), 
coagnia-  This  liquor,  on  being  mixed  with  mineral  Acids, 
quinds°.fLl’Particukrly  ^e  vitriolic,  inftead  of  effervefcing  and 
uniformly  mingling  with  them,  as  mere  Alcaline  Li¬ 
quors  do,  grows  inftantly  thick,  and  in  fame  degree 
folid  ;  as  if  the  diffolved  Flint  was  going  to  refume 
its  original  confidence.  It  coagulates  alfo  with  me¬ 
tallic  folution  made  in  Acids ;  that  of  Corrofive  fub- 
limate,  or  of  Mercury  in  the  Marine  Acid  excepted  ; 
this  .  folution  yielding  with  the  Liquor  Silicum , 
as  with  pure  Alcalies,  an,  orange  yellow  Precipitate, 
and  fcarce  difcovering  any  tendency  to  become  curdly. 
It  likewife  becomes  confiderably  thick  or  confident, 
with  fome  folutions  of  Earths  in  Acids,  as  that  of 
Quick-lime  in  the  marine.  If  loaded  with  the  Flint, 
as  the  liquor  prepared  from  equal  parts  of  Flint  and 
Alcali,  it  grows  thick,  upon  danding  for  fome  time, 
without  any  addition.  The  coagulum  which  it  forrns 
with  folutipn  of  Mercury  in  the  nitrous  Acid  appears 

variegated 

( e )  Deliquiation  of  Flint  and  Alcali .]  The  proportion  of  Alcaline 
Salt  for  obtaining  with  Flint  either  a  deliquiable  or  a  truly  vitrious 
compound,  depends  greatly  on  the  degree  and  continuance  of  the  fire. 
A  mixture  of  powdered  Flint  with  an  equal  quantity  of  the  Salt,  if 
taken  out  of  the  furnace  as  loon  as  it  appears  melted,  will  liquefy  by 
degrees  upon  exposure  to  the  air  :  but  if  the  fire  is  kept  up  ftrong  for 
feveral  hours,  though  the  quantity  of  Salt  be  more  than  doubled,  the 
refult  will  he  a  perfect  and  durable  glafs  ;  all  the  fuperfluous  Alcali 
being  ditTipated  by  the  vehemence  of  the  heat.  One  part  of  Alcali  and 
two  of  Flint  have  been  laid  to  deliquiate  :  But  this  mixture  requires  a 
very  ftrong  fire  for  its  fufion  ;  and  when  perfectly  melted,  proves  a 
femitranfparent  glafs,  of  confiderable  hardnefs,  io  as  freely  to  ftrike 
fire  with  fteel.  Glafs  in  general  is  found  to  be  harder  in  proportion 
as  it  contains  lefs  Salt. 
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variegated,  reddifh,  yellowifh,  and  grey:  the  others  Flint 
are  more  uniform  (/). 

There  have  been  many  pretences  of  extracting 
from  Flint,  Salts,  Spirits,  Tinctures,  &V.  and  many 
preparations  of  it  recommended  by  the  Chemifts, 
both  for  medicinal  and  the  fublimer  metallurgic  ufes ; 
from  a  groundlefs  conceit,  that  this  Stone  was  pof- 
feffed  of  lithontriptic  powers,  and  impregnated  with 
a  folar  fulphur.  It  has  been  faid  that  Flints,  by  re** 
peated  ignitioi\  and  extinction  in  water,  change  at 
length  into  a  flimy  fubftance,  from  which  may  be 
procured,  by  diftillation,  a  Spirit  and  an  Oil:  Be- 
cher,  Stahl,  Henckel  and  others  mention  this  pro- 
cefs,  and  promife  notable  effects  from  it  on  metal¬ 
lic  bodies :  but,  upon  trial,  an  hundred  repetitions  of 
the  extinction  made  no  other  change  in  the  Flint  than 
rendering  it  friable  ;  nor  did  the  water,  in  which  the 
ignited  Stone  had  been  fo  often  quenched,  appear  to 
have  received  from  it  any  impregnation,  which  fome 
pretend  it  does,  or  to  differ  fenfibly  from  the  pure  water 
employed.  Glauber  and  others  recommend  dihilling 
the  Flint  with  equal  its  weight  or  more  of  fixt  Alcaline 
Salt this  mixture,  if  the  fire  is  raifed  high  enough  to 
melt  it,  emits  vapours  refembling  thole  of  the  acid  of 
Sea-Salt :  The  mafs,  deliquiated  in  the  air,  emits 
vapours  of  the  fame  kind  on  the  affufion  of  Oil  of 
Vitriol :  it  does  not  however  follow  that  the  marine 
Acid,  extricated  in  thefe  experiments,  exifted  in  the 
Flint ;  the  Alcali,  without  the  Stone,  yielding  the 
fame  marine  vapours. 

If  any  Acid  exifts  in  Flints,  it  fhould  feem  to  be  Contains 
the  Vitriolic  ;  and  that  they  contain  a  portion  of  this,  Vitriolic 
there  is  fome  foundation  to  prefume,  If  Flints  be  Ack*’ 

B  4  mixed 

.  (/)  Liquamen  of  Flints,']  The  Flint  is  precipitated  from  this  folu- 
tion  of  it  in  fixed  Alcalies,  not  only  by  Acids,  but  Kkewife,  as  the 
German  editor  obferves,  by  Volatile  Alcalies.  The  Earth  thus  reco¬ 
vered  either  by  one  or  the  other  is  found  to  be  remarkably  altered  5  to  be 
now  difToluble  in  Acids  which  it  entirely  refitted  before.  Sand  and 
Cryftal  fuffer  the  fame  change — Whether  this  effeft  is  owing  to  a  cb*nge 
niade  in  the  earth  itfelf,  or  the  reparation  of  any  particular  matter  from 
it,  has  not  hitfiepto  been  examined,  though  highly  deierving  of  en- 
<juiry. 
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Flint,  niixed  with  Nitre,  and  expofed  to  a  moderate  fire? 
the  Add  of  the  Nitre  will  be  remarkably  extricated  ; 
the  known  effed  of  the  Vitriolic  Acid  alone.  Ip 
a  itrong  fire  indeed,  the  Flint  as  an  Earth  would 
expel  the  nitrous  Spirit,  by  abforbing  and  vitrifying 
with  its  alcaline  bafis  :  but  here  the  extrication  hap¬ 
pens  long  before  the  heat  has  been  raifed  high  enough 
for  vitrification  (g). 


XL  CRYSTAL. 

CRYSTAL  Is  one  of  the  handed  Stones  next 
to  the  Gems  (Jo) :  by  fome  it  has  been  ranked 
STAL-  in  that  clafs.  It  is  fometimes  colourlefs  and  pellu- 

cid  as  Glafs  though  often  tinged  of  a  yellowilh, 

brown- 

(g)  Probably  Vitriolic  Acid  in  Flint .]  In  the  making  of  common  glafs 
with  Flint,  when  the  quantity  of  matter  is  large,  a  faline  fubflance 
arifes  to  the  fur  face  during  the  fufion,  commonly  called  Sandiver  or 
Glafs-gall  :  this,  though  no  Vitriolic  Salt  was  employed  in  the  com- 
pofition,  is  found  to  participate  largely  of  that  Acid,  and  to  be  nearly 
fimilar  to  Sal  Mirabile.  Did  the  Vitriolic  Acid  pre-exill  in  the  Flint, 
or  was  it  generated  during  the  procefs  ? 

(/))  Gems. ]  The  Gems  or  precious  Stones  are  the  hardefl;  of  all 
natural  bodies.  Art  fas  imitated  mbit  of  them  in  other  refpefts  ;  but 
no  artificial  compofition  comes  near  them  in  point  of  hardnefs.  They 
have  been  fuppofed  to  be  entirely  unfubduable  by  common  fire  5  but  ex¬ 
periment  (hews,  that  they  calcine  and  become  pulv.erable  like  the  c they 
Stones  of  this  clals,  though  more  difficultly  in  proportion  to  their 
greater  hardnefs.  The  Diamond  itfelf,  as  Pott  obferves,  in  a  vehe¬ 
ment  fire,  lofes  all  its  luftre  and  tranfparency,  becomes  milky,  friable, 
and  fplxts  into  fine  leaves  like  Talc.  The  Hyacinth  and  Garnet  come 
at  length  into  aftual  fufion  ,  changing  their  red  colour  to  a  dark  black, 
but  preferying  even  in  this  form  a  great  degree  of  hardnefs  :  both  the 
colour  and  fufibiliiy  of  tliefe  Stones  appears  to  proceed  from  Iron,  a 
portion  of  which  is  reparable  from  them  by  the  Magnet.  The  blue 
tin 6t ure  of  the  Sapphire,  the  purple  of  the  Am  e  thy  ft,  and  the  green 
of  the  Emerald,  are  more  perifhaldc  5  being  totally  deftroyed  by  a  mo¬ 
derate  degree  of  heat,  io  as  to  leave  the  Stones  colourlefs  as  C'hryflal. 
The  E  -merald,  in  lofing  its  colour  in  the  fire,  tinges  the  flame  bluifh. 

Mr.  Pott,  in  the  Berlin  Memoirs,  lias  given  a  curious  fet  of  expe¬ 
riments  on  the  Saxon  Topaz,  which  is  reckoned  the  hardefl  of  all  the' 
Stones,  except  the  Diamond,  Sapphire  and  Ruby.  This  Stone,  reduced 
to  powder  after  ignitions  and  extinftions,  refilled  to  melt  with  even  ten 
times  its  weight  of  fixt  Alcaline  Salt  j  great  part  of  the  Alcali  tr^nfu- 
ding  through  the  crucible,  inftead  of  ailing  upon  the  Topaz.  A  por¬ 
tion  of  Sea-Salt  was  added  to  the  Alcali  without  any  better  fuccefs  j 
but,  on  adding  Borax,  the  cafe  was  altered  ;  two  parts  of  Topaz,  with 

no 
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Hiftory. 
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biownifh,  or  other  colours.  It  is  generally  of  a  re-  Cry- 
gular  figure,  namely,  that  of  an  hexagonal  column  stal. 
with  unequal  fides,  terminated  by  an  hexagonal  py- 
ramid ;  in  rivers,  it  is  fonietimes  found  with  the 
angles  rounded  off,  and  fometimes  quite  round.  The 
malles  a  e  commonly  final!,  though  fometimes  of 
confiderable  magnitude.  In  the  Breflau  Collections 
for  the  year  1725,  there  is  an  account  of  a  piece  of 
Cryital  found  near  Zittan,  and  thence  brought  to 
Drefden,  which  weighed  upwards  of  four  hundred 
weight.  In  the  Imperial  Collection  at  Vienna,  there 
Is  a  pyramidal  Cryital  Vafe  two  ells  in  height,  cut 
wholly  out  of  one  piece — — Pieces  are  fometimes 
met  with,  which  have  different  foreign  bodies  in¬ 
cluded  within  them :  I  have  feen  leaves  and  italics 
of  Plants,  Hay,  Straw,  Hogs  Briftles,  inclofed  in 
iprigs  of  Cryital. 

Cryital  is  fomewhat  more  difficultly  fufible  than  VitHfica* 
Sand,  and  is  faid  to  afford  a  fomewhat  harder  Glafs-;tion* 
it  requires  by  itfeif  about  an  equal  weight  of  Alcali 
for  its  vitrification ;  of  Borax,  if  mixed  with  a  little 
Lapis  Specuiaris,  a  fmaller  proportion  proves  fuffi- 
cient.  With  half  its  weight  of  Alcali,  it  formed  a 
violet  blue  mafs  :  by  varying  the  proportions,  I  have 

obtained 

no  more  than  one  of  Alcali  and  one  of  Borax,  melted  into  a  tranfpa- 
rent  glafs,  in  colour  inclining  to  be  yellow.  On  taking-  Nitre  inftead 
of  Alc'aline  Sales,  the  event  v/as  the  fame  :  in  whatever  proportion  To¬ 
paz  and  Nitre  were  mixed,  they  refilled  vitrification  ;  but  by  the  me¬ 
diation  of  a  proper  quantity  of  Borax,  they  melted  perfeflly  together. 

Borax  alone  alfo  was  found  to  bring  the  Topaz  into  fufion,  and  this 
even  when  the  quantity  of  the  Borax  was  no  greater  than  one  half  of  that 
of  the  Stone,  The  powdered  Topaz,  mixed  with  thrice  its  weight  of 
Chalk,  vitrified,  in  a  vehement  fire,  without  any  faline  addition  at  all. 

It  melted  iikewife,  not  only  with  the  fufible  Calces  of  Lead,  but  with 
the  unfufible  ones  of  Copper. 

The  Topaz  appears  from  thefe  experiments  not  to  confift  wholly  of 
Cryftalline  Earth  ;  fince  the  pure  Cryftalline  Earth  vitrifies  more  eafily 
with  Alcaline  Salts  than  with  Borax,  and  does  not  vitrify  at  all  with 
Chalk.  Any  of  the  other  fim,ple  Earths,  mixed  with  the  Cryftalline, 
renders-it  more  eafily  fufible  with  Borax  than  with  Alcali  ;  but  the  only- 
one  tlurt  renders  it  fufible  with  Chalk  is  the  Argillaceous  :  hence  it  is 
not  unrea'fonable  to  fufpeff,  that  the  precious  Stones  are  compofed  of 
the  Cryftalline  Earth  mixed  with  . the  Argillaceous.  If  this  fhould  be 
the  cafe,  the  proportion  of  .Argillaceous  Earth  cannot  be  large  ;  for  if 
it  was,  the  Stone,  inftead  of  growing  friable,  would  gain  additional 
Hardneis  in  the  fire.  .  •  -  ■ 
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Cry-  obtained  brighter  and  darker  blues,  andbrownifli  red 
stal.  compounds  (/).  Like  the  other  bodies  of  this  clafs, 
it  refitted  the  folar  heat,  and  faline  Menftruums  ;  and 
gave  no  impregnation  to  Water  on  being  repeatedly 
quenched  in  it.  Becher  pretends  to  reduce  it  into 
the  confidence  of  a  Jelly,  that  fhall  How  in  a  moderate 
heat  like  Wax. 


of 'colour  ^7^  be  tinged  of  a  variety  of  colours,  by 
°ur"  cxpoiing  it  in  a  clofe  crucible  to  the  vapours  of  Or- 
piment,  or  of  Antimony  and  Arfenic  (k) ;  or  by 
quenching  the  ignited  Stone  in  coloured  liquors : 
Tindture  of  Cochineal  gives  a  bright  red ;  Tinc¬ 
ture  of  red  Saunders,  a  dark  red ,  Tindture  of* 
Saffron,  according  as  it  is  more  or  lefs  faturated, 
a  dark  and  a  bright  yellow :  Solution  of  Lacmus,  a 
bright  blue  j  Juice  of  Buckthorn  Berries,  a  violet 

blu  e; 


(0  Blue  and  reddifb  mafes  from  Cryftal. ]  Probably  the  Cry  ft  a],  em¬ 
ployed  in  thefe  experiments,  paiticipated  of  cupreous  or  other  heteroge- 
ous  tinging  matters,  for  pure  Cryftal  gives  a  colourlefs  Glafs.  That 
this  Glafs  is  either  harder  or  more  tranfparent  than  fuch  as  is  made 
from  Flint,  as  it  is  commonly  fuppofed  to  be,  did  not  appear  upon 
comparifon.  1 

(t)  Colouring  of  Qryfal .]  This  method  of  colouring  Cryftal  was 
firft  defcnbed  by  Neri  in  his  art  of  Glafs*.  He  dir  efts  Antimony  and 
yellow  Orpiment  of  each  two  ounces,  and  one  ounce  of  Sal  Ammo¬ 
niac,  to  be  mixed  together  and  put  into  a  crucible  j  and  fome  pieces  of 
clear  Cryftal  to  be  laid  above  the  mixture,  the  fmaller  ones  at  the  bot¬ 
tom  and  the  larger,  at  top,  ’till  the  veffel  is  full:  another  crucible, 
having  a  fmall  hole  in  its  bottom,  is  to  be  inverted  into  the  former  by 
way  of  cover,  and  the  junfture  clofely  luted  :  the  whole  is  then  to  be 
placed  in  a  convenient  furnace,  and  furrounded  with  charcoal  to  about 
half  the  height  of  the  upper  crucible  :  the  fire  is  to  be  raifed  by  degrees, 
kept  up,  gentle,  ’till  the  fumes  difappear,  and  then  fuffered'to  go  out 
of  itfejfj  care  being  taken  to  avoid  the  poifonous  vapours  j  the  upper- 
moff  pieces  of  Cryftal  are  found  tinged  with  Gold,  Ruby,  Opal,  and 
other  beautiful  variegations  ;  and  moil  of  the  lower  ones  of  a  viper 
colour.  He  gives  another  procefs,  in  which  the  ingredients  are,  yel¬ 
low  Orpiment  and  white  Arfenic  of  each  two  ounces,  and  Crude  An¬ 
timony  and  Sal  Ammoniac  of  each  one  ounce. - The  Cryftal,  in  thefe 

operations,  receives  very  elegant  colours,  but  is  apt  to  become  full  of 
cracks,  and  hence  unfit  for  being  cut  or  poliflied.  Kunckel  iiippofes 
the  colour  to  be  wholly  owing  to  the  Fiffures  of  the  Stone  retaining  the 
colouring  particles  :  but  though  this  is  often,  it  is  not  always?  the 
cafe,  fome  pieces  being  tinged  throughout,  without  any  vifible  fiffure  : 
his  own  words  infmuate,  that  fome  receive  the  full  tinfture,  without 
thofe  imperfeftions.  I  have  known  bodies  of  the  Cryftal  kind,  or  at 
Jeaft  equal  to  Cryftal  in  compaftnefs  and  tranfparency,  penetrated  above 
an  inch  by  certain  vapours,  though  not  the  leaft  fiffure  or  imWe&icm 
could  be  diicerned.  '  - 

*  Book  iv.  Chap.  73. 


Earths  and  Stones. 


blue ;  a  mixture  of  Solution  of  Lacmus  and  Tine*  Cry- 
ture  of  Saffron,  a  green.  stal. 


CLASS  II.  Calcareous  Earths 

and  Stones. 

Earths  and  foft  Stones  ;  —  reducible  by  fire  into  Quick¬ 
lime  \ —  readily  foluble  in  the  nitrous ,  marine ,  and 
' vegetable  Acids ,  both  in  their  natural  ft  ate  and 
when  calcined. 

I.  CHALK. 


CHALK  is  a  white  Earth,  found  plentifully  in  Chalk. 

England,  France,  Norway,  and  other  parts  of  < — 
Europe ;  laid  to  have  been  anciently  dug  chiefly  in  ^^ral 
the  ifland  of  Crete  or  Candy,  and  to  have  thence  re-  °iy’ 
ceived  the  name  Cr  eta .  Some  attribute  the  excel¬ 


lency  of  the  grapes  and  the  wines  of  Champagne  to 
the  chalky  foil  abforbmg  acid  juices ;  a  theory  which 
would  be  abundantly  plaufible,  if  the  unripe  grapes 
had  no  acidity. 

The  bell  Chalk  is  of  perfect  whitenefs,  foft  yet 
clofe  and  folid,  equal  and  uniform  when  broke,  free 
from  Sand  or  fmall  Stones.  Powdered,  and  waffled 
over  from  any  gritty  matter  that  may  be  naturally 
intermixed,  it  is  called  Whiting ;  and  in  this  flate  is 
befb  adapted  for  medicinal  and  chemical  ufes,  as  well 
as  the  ceconomical  ones  of  cleaning  and  polifhing 
metalline  or  glafs  utenflls,  £stV.  Chalk  readily  im¬ 
bibes  water  •,  and  hence  mafles  of  it  are  employed 
for  drying  Precipitates,  Lakes,  earthy  powders  that 
have  been  levigated  with  water,  and  other  moifl:  pre¬ 
parations. 

Oil  of  Vitriol  poured  upon  Chalk  raifes  a  ftrong  whh 
effervefcence  with  a  bituminous  vapour,  but  fcarcely  Acids 
diflblves  any  of  the  Earth  :  if  more  and  more  of  the 
Acid  be  gradually  added,  the  whole  continues  quiet, 
without  any  further  effervefcence  or  folution.  Ir  the 
Acid  be  diluted  with  water,  it  diflblves  fome  portion 


of 
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Chalk,  of  the  Chalk  (If  All  the  other  Acids  readily  and 
totally  diffolve  it :  four  ounces  of  Spirit  of  Nitre 
took  up  one  ounce ;  the  fame  quantity  of  Spirit  of 
Salt,  fix  drachms  ;  and  the  fame  quantity  of  diftilled 
V  inegar,  three  drachms.  The  adtion  of  the  nitrous 
Acid  was  accompanied  with  a  confiderable  frothing* 
but  no  heat  or  red  fumes. 

Solutions  of  Chalk  in  the  nitrous  and  marine  Acids, 
are  extremely  bitter ;  thofe  made  in  diftilled  Vinegar 
are  much  lefs  fo.  None  of  them  perfectly  cryftallize  ; 
nor,  if  infpiffated,  do  they  long  retain  a  dry  form  : 
how  carefully  foever  they  be  exficcated  by  fire,  they 
deliquiate  again  in  the  air,  though  one  more  readily 
than  another.  It  has  been  faid,  that  Chalk  forms 
with  the  Vitriolic  Acid  a  perfect  Alurn  :  it  may  in¬ 
deed  be  combined  with  that  Acid  into  a  cryftalline 
form,  but  the  Cryftals  prove  extremely  different,  in 
tafte  as  well  as  in  their  other  qualities,  from  thofe  of 
Alum  :  the  Aluminous  Earth  is  a  fubftance  of  a 
peculiar  Kind,  hitherto  nowhere  difcovered  but  in  the 
Alum  itfelf,  (See  Alum).  Solution  of  Chalk  in  the 
nitrous  Acid  forms,  on  evaporation,  a  tenacious  mafs' 
like  Turpentine  ;  which  exficcated,  and  calcined  a 
little,  proves  luminous  in  the  dark.  This  Phofphorus 
is  ufually  diftinguifhed  by  the  name  of  its  firft  difco- 
verer,  Baldum  :  it  is  called  alfo  Phofphorus  Hermeticus , 
from  its  being  kept  in  hermetically  fealed  glaffes  to 
fecure  it  from  the  air.  It  differs  from  fome  other 
Phofphori,  in  appearing  in  fome  degree  luminous, 

after 

(!)  Chalk  with  the  Vitriolic  Acid.']  Chalk  does  not  diffolve,  or  but 
"in  fmall  quantity,  in  the  Vitriolic  acid,  whether  concentrated  or  diluted. 
Th  is  Acid  has  neverthelefs  a  very  ItrOng  affinity  with  Chalk  5  abforbing 
it  from  all  the  other  Acids,  and  forfaking  even  Alcaline  Salts  to  unite 
with  it.  If  this  Earth  be  difiolved  in  Spirit  of  Nitre,  Spirit  of  Salt, 
or  diftilled  Vinegar,  the  addition  either  of  the  pure  Vitriolic  Acid,  or 
of  compound  Salts  containing  it,  renders  the  liquor  inftantly  milky  or 
eurdly  5  the  Chalk  being  now  combined  with  that  Acid  into  a  concrete, 
not  at  all,  or  exceeding  fparingly,  diffoluble.  If  the  Solution  of 
Chalk  be  largely  diluted  with  water  before  the  addition  of  the  Vitriolic 
Spirit,  the  liquor  continues  for  a  time' tranfparent :  on  Handing  it  be¬ 
comes  wheyifh,  and  at  length  depofttes  cryftalliform  concretions,  which 
are  found  to  be  true  Selenitse  or  gypfeous  Malles  5  being  mdiftbluble  in" 
.Acids,  calcining  in  veftels  into  Plafter,  and  in  contact  with  the  fuel 
into  Quick-lime.  3 
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after  expofure  to  the  light  of  a  taper  as  well  as  of  Chalk. 
the  fun.  l— v^? 

Chalk  is  precipitated,  from  its  folutions  in  both 
the  mineral  Acids,  by  volatile  and  by  fixt  Alcalies,  into 
a  white  powder ;  provided  the  Solutions  are  confi- 
derably  diluted  with  Water.  When  the  undiluted  Coagula- 
Solutions  are  mixed  with  faturated  Alcaline  Liquors/1011* 
infcead  of  a  precipitation,  the  mixtures  coagulate, 
and  become  fo  thick,  that  the  glafs  may  be  turned 
tip  fide  down  without  fhedding  its  contents. 

Pure  Chalk  melts  eafxly  with  Alcali  and  Flint  into  YItrifica~ 
tranfparent  colourlefs  Glafs  (m).  Calcined,  by  acidic®* 

ftrong 

.  (m)  Vitrification  of  Chalk.]  Chalk  vitrifies  with  Alcaline  Salt  fome- 

what  more  difficultly,  and  with  Borax  fomewhat  more  eafily,  than 
Flint  or  Sand  :  it  requires  about  equally  its  own  weight  of  the  Alcali  - 
of  Borax  half  its  weight  is  fufficient :  the  glaffes  made  with  both* 
particularly  thofe  with  Borax,  are  commonly  "of  a  fine  pale  green  or 
}  el  low  colour.  Sal  Mlirabile  and  Sandiver,  which  do  not  vitrify  at  all 
with  the  cryftaliine  Earths,  form,  with  half  their  weight  of  Chalk, 

;  tic  m  It  a  yellowiffi  black,  the  latter  a  greemili  Glafs.  Nitre,  on  the 
other  hand,  one  of  the  moft  a&ive  fluxes  for  Flint,  does  not  perfe&lv 
vitrify  with  Chalk. 

Vitrification  of  Calcareous  with  other  Earths .]  Chalk  notably  pro¬ 
motes  the  vitrification  of  Flint  5  a  mixture  of  the  two  requiring  Ids 
Alcali  than  either  of  them  feparately;  If  Glafs  made  from  Flint  and 
Alcali  be  fattirated  with  the  Flint,  fo  as  to  be  incapable  of  bearing 
any  further  addition  of  that  Earth,  without  becoming  opake  and 
•milky,  it  will  (till,  in  a  ftrong  fire,  take  up  a  coniiderabie  proportion, 
one  fourth  or  one  third  its  weight,  of  Chalk,  without  injury  to  its 
trarrlparency.  Hence  Chalk  is  fometimes  employed  in  compofitions 
tor  Glafs,  as  a  part  of  the  Salt  may  then  be  fpared. 

^  Mixtures  of  Chalk  with  pure  white  Clay  melt  without  any  addition  : 
tney  are  difficultly  brought  to  perfeft  tranfparency  in  veffels  ;  but  if 
cxpofed  to  the  immediate  a&ion  of  the  fire,  in  contaft  with  the  burning 
fuel,  they  vitrify  with  eafe.  I  have  made  covers  for  crucibles  of  fiich 
a  competition,  and  unexpectedly  found  them  melt,  in  no  very  vehement 
heat,  into  a  hard,  tranlparent,  yellow  Glafs  ;  they  often  melted  and 
drqpt  down  into  the  crucible  before  the  vitreous  compofitions  included 
in  it  had  begun  to  run.  'I  he  addition  of  Flint  or  Sand  promotes  the 
vitrification. 

Mr.  Pott  has  given  fome  interefting  experiments  of  the  effefls  of  Chalk 
on  the  ftony  matters  intermixed  among  or  invefting  metallick  Ores. 

Some  of  thele  Stones  are  fo  hard  as  to  ftrike  fire  with  Steel,  and  either 
pellucid  and  colourlefs,  or  lefs  tranfparent  and  fomewhat  milky.  Ctheis 
are  ib  iott  as  to  be  cut  with  a  knife,  remarkably  heavy,  when  pure  of 
a  milky  whitenefs  inclining  a  little  to  yellow,  generally  of  a  leafy  or 
fhivery  texture,  fometimes  tinged  with  red,  green,  and  other  colours 
refembling  thofe  of  the  Gems,  whence  the  names  Pj'eudo  hyacinthus , 
Pfcudo-fmaragdus ,  See.  Of  thefe  f  of  ter  Stones  there  are  two  different 

kinds. 


/ 


14  Earths  and  Stone  s. 

Chalk,  ftrong  fire  into  Quick-lime,  it  lofes  much  of  its  di£ 
pofition  to  vitrify  :  it  is  now  found  to  melt  very 
difficultly  and  imperfe6tly,  and  render  the  glafs 
milky.  In  either  ftate  it  does  not  vitrify  of  itfelf  in 
the  molt  intenfe  fires  ;  and  is  fuppofed  in  fome  mea- 
fure  to  refill  the  adlion  of  Glafs  of  Lead,  Luna 
Cornea,  and  fome  other  fubftances,  which  foon  cor¬ 
rode  and  penetrate  the  common  earthen  veffels : 
hence  fome  have  been  accuftomed,  for  detaining  thofe 
bodies  in  fufion,  to  line  the  crucible  with  Chalk  made 
into  a  pafle  with  Solution  of  Borax. 

Chalk  _  Chalk  added  to  Antimony  in  fufion  is  faid  to  ab- 

wuh  Anti-  porb  tjie  fulphureous  part  of  that  Mineral,  and  pre- 

mony.  .  .  *  x  #  j  jl 

cipitate  the  Reguline  or  Metallic  to  the  bottom. 
On  trial  this  experiment  did  not  fucceed  :  two  ounces 
of  powdered  Chalk  being  ftirred,  with  a  clean  tobacco- 
pipe,  into  four  ounces  of  melted  Antimony;  and 
three  ounces  of  Chalk  mixed  in  the  fame  manner 
with  five  ounces  of  Antimony  ;  there  was  no  fepara- 
tion,  in  either  cafe,  of  any  Regulus  ;  the  whole  re¬ 
maining  equally  mixed.  That  the  Chalk  had  never- 
thelefs  acled  upon  the  Sulphur,  appeared  upon  boiling 
a  little  of  the  mafs  in  water :  the  liquor  became 
tinged,  as  from  Sulphur  combined  with  Alcalies,  and 
on  the  addition  of  Vinegar,  depofited  a  Precipitate 
refembling  the  golden  Sulphur  of  Antimony, 

Henckel, 

kinds*  fcarce  to  be  diftinguifhed  by  the  eye,  but  eafily  by  a  little  Aqua 
fortis,  which  effervefces  with  and  difiblves  one  fort,  but  has  no  action 

on  the  other. - The  foluble  foft  Stones,  and  the  pellucid  hard  ones,, 

are  little  affected  by  Chalk  :  the  indifloluble  foft,  and  the  milky  hard 
ones,  though  entirely  unfuilble  of  themfelves,  melted  readily  with  this 
Earth,  flowed  thin  as  water,  and,  when  the  fire  was  kept  up  for  fome 
time,  run  clean  through  the  crucible.  Whether  the  Chalk  or  the  Stone 
prevailed  in  the  compofitions,  whether  four  parts  of  the  Chalk  were 
taken  to  one  of  the  Stone,  or  four  parts  of  the  Stone  to  one  of  Chalk, 
the  fame  furprifing  fufibility  was  always  obferved.  Thefe  mixtures 
brought  Earths  of  all  the  other clafles  alfo  into  fufion  along  with  them  j 
and  when  faturated  with  thefe,  were  lefis  apt  to  corrode  the  veffel. 
Different  calcareous  bodies,  as  Chalk,  Lime-ftone,  Marble,  bad  the 
fame  effects  :  but  the  mineral  Stones  differed  a  little  in  point  of  fufi¬ 
bility,  the  foft  being  more  fuiibie  than  the  hard.  —  Thefe  experiments 
may  probably  be  applicable  to  valuable  purpofes  in  the  running  down 
of  Otes. 
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Henckel,  in  his  Pyritologia,  relates  a  remarkable  Chalk 
experiment  of  a  granule  of  Silver  being  obtained  by  v— J 

barely  roafting  the  common  fulphureous  Pyritie  with  silver  Pr°- 
Chalk  ;  though  neither  one  or  the  other,  examined  duced‘ 
leparately  with  different  additions,  difcover  any  foot- 
ilep  of  that  metal.  1  have  treated  Chalk  with  various  chalk 
inflammable  fubftances,  without  being  able  to  oblerve treatec* 
the  leaft  mark  of  any  thing  metallic.  With  fimple 
in  ammabie  matters,  as  i  allow,  Pitch,  Wax,  now-  Jubilances, 
uered  charcoal ;  the  Chalk  remained  a  white,  remark* 
ably  fpongy,  light,  crumbly  mafs,  notably  dimi- 
mfhed  in  weight :  from  two  ounces  of  Chalk  and  one 
ounce  of  Charcoal,  no  more  than  an  ounce  was  left  • 
all  the  reft  being  volatilized  (n).  With  fixt  Alcalies’ 
on  the  other  hand,  it  melted  into  a  compaft  vitreous 
mals,  whofe  deficiency  in  weight  was  only  half  an 

ounce  upon  two  ounces  of  Chalk  and  one  ounce  of 
the  Alcaii. 

It  has  oeen  laid  that  Sope,  diftilled  with  Chalk,  WithSope. 
turns  all  to  water:  but  on  trial,  this  did  not  fucceed. 

Chalk,  which  as  we  have  already  feen,  unites  eafily 
with  Alcalies  in  the  fire,  abforbs  the  Alcaline  Salt  of 
the  Sope ;  upon  which  the  water  of  the  Sope  diftils 
along  with  its  Oil,  now  rendered  empyreumatic  by  the 
heat.  If  the  diftilled  liquor  be  repeatedly  drawn  over 
from  frefh  parcels  of  Chalk,  lefs  and  lefs  Oil  will  be 
obtained  in  every  diftillation,  till  all  the  Oil  is,  as 
ail  Oils  are  by  the  fame  treatment,  deftroyed. 

Chalk,  mixed  with_  Sal  Ammoniac,  extricates  no  With  Sal 
urinous  fmell :  but  if  the  mixture  be  expofed  to  the  Amm°- 
fire,  the  Chalk  will  then  aft  upon  the  Salt,  abforb mac' 
its  Acid,  and  difengage  its  Volatile  Alcali,  which  k 
thus  ootained  in  its  proper  concrete  form.  See  Sal 
Ammoniac. 

Chalk  is  employed,  in  medicine,  againft  the  heart-  Medicinal 
Dtirn,  and  other  complaints  ariftng  from  acidities ufes- 

in 


Ch^k  All  the  calcareous  Earths  and  Stones  lofe  a 

g-  }iopoition  of  their  weight  on  being-  uro-ed  with  a  flrono-  6™. 

cw°kutiofc?  tt'T  '■  Jh/-  hf der  the  s,one> th?  krs  k dfmpilion? 

lime.  Thpl”,  two-thirds  °f  us  weight  m  being  burnt  into  Quick- 
e ,  the  harder  calcareous  Stones,  as  Marble,  about  half  their  wkght. 
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Stones  in 
Chalk-pits 
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in  the  firft  paifages  ;  and  fometimes  as  a  deiiccative  for 
running  fores  and  ulcers.  It  is  the  balls  of  the  car- 
dialgic  troches  of  the  Ihops :  to  which  foine  prefer 
Chalk  itfelf  in  powder ,  the  Sugar,  which  enters  in 
large  quantity  in  the  troches,  being  often  found  to 
aggravate  thofe  complaints.  Chalk  is  more  ftyptic 
than  moil  of  the  other  abforbent  Earths,  and  there¬ 
fore  to  be  ufed  with  caution.  Some  have  taken  it 
freely,  for  procuring  a  white  complexion  *,  but  its 
more  certain  eifeds  are  gripes  and  obftruhlions.  It  is 
fometimes  employed  for  curing  Wines  or  Malt  Li- 
quors  on  the  fret ;  it  takes  off  their  acidity,  but  ren¬ 
ders  them  very  apt  to  grow  vapid. 

In  the  Chalk-pits  are  found  black  or  blackifti 
brown  femkranfparent  Stones,  fo  hard  as  to  ftrike  fire 
with  Steel.  Many  of  thefe  appear  externally  whitifh 
and  corroded  as  it  were ;  and  on  being  broke,  prove 
gradually  more  compadt,  and  darker  coloured,  from 
the  furface  to  the  center  ;  as  if  the  Chalk  was  produced 
from  a  corrofion  and  refolution  of  the  Stone  by  mi¬ 
neral  vapours.  On  this  prefumption,  fundry  trials 


■were  made  for  obtaining  a  like  refolution  by  art. 


The  Stones  were  calcined  by  the  greateft  heat  procu¬ 
rable  in  a  potter’s  furnace  :  but  they  remained  as  com¬ 
pact  and  folid  as  at  firft,  and,  what  is  remarkable,  loft 
nothing  of  their  weight.  Calcination  in  mixture 
with  Pit-coal  fucceeded  no  better  ;  nor  did  expofure 
to  the  fumes  of  Pit-coal,  or  of  Sulphur,  make 
any  change  in  the  Stone.  The  pulveriled  Stone, 
mixed  with  Sulphur,  and  calcined,  inhered  no  dimi¬ 
nution,  nor  any  other  alteration  than  becoming  darker 
coloured.  The  Powder,  both  calcined  and  uncal¬ 
cined,  was  examined  alfo  with  Acids  ^  but  none  of 
them  had  any  adtien  on  it,  except  that  oil  of  Vitriol 
acquired  from  the  crude  Stone  a  red  tinge ;  which 
that  Acid  readily  does  from  any  thing  impregnated, 
however  (lightly,  with  inflammable  matter.  Thefe 
Stones  appear  therefore  to  be  of  a  different  nature 
from  Chalk,  and  to  belong  to  another  dais  [the 
Cryftalline]. 


II.  OSTE- 
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If.  OSTEOCOLLA, 


OSTEOCOLLA  is  a  foEil  fubdance,  found  m  Os teo- 
landy  grounds,  in  feveral  parts  of  Germany ;  colla. 
fpreading  from  near  the  furface,  to  the  depth  of  four' 
hx,  ten  and  more  feet,  like  the  roots  of  a  tree  ■  donT** 
fome  of  the  ramifications  are  as  large  as  a  child's 
arm;  others  no  thicker  than  a  quill.  Whilft  under 
the  earth,  it  is  foft,  almoft  like  flaked  Lime  tempered 
with  Sand,  fo  as  icarce  to  be  got  up  entire :  in  colour 
it  is  fometimes  yellowifh  or  brownifh,  but  mod  com¬ 
monly  greyifh  or  whitifh.  Dried  it  becomes  whiter 
and  harder,  and  fometimes  exhibits  redclifh  or  yellow- 
lih  fpecks  or  veins.  Mod  of  the  pieces  are  internally 
hollow :  fome  have  a  core  of  a  corrupted  woody 
matter. 

The  origin  of  this  concrete  has  been  greatly  con-  Hiftom 
troverted,  and  greatly  mifunderftood.  Mod  of  the 
ancients  imagined  it  to  be  petrified  Bones,  though  it 
has  no  refemblance  in  figure  to  any  kind  of  Bone: 
fome  have  fuppofed  it  a  true  mineral  fubdance,  pro¬ 
ceeding  from  the  finer  parts  of  the  Sand,  among 
which  it  is  always  found,  conglutinated  together  by 
fubterraneous  vapours  ;  whence  it  has  been  named 
Lapis  Sabulofus.  Ferrantus  Imperatus,  in  his  Jftoria 
Naturale ,  fird  publiihed  in  1599,  gives  a  copper-plate 
of  three  pieces  of  Ofteocolla,  under  this  title  :  “  Odeo-  A  etrified 
colla  is  a  petrified  root,  compofed  of  a  foft  cement  root  n  6 
<c  and  a  fandy  fubdanee,  employed  by  the  German 
“  phyficians  for  confolidaf  ng  broken  bones.”  That 
this  is  its  true  original,  I  have  been  convinced  from 
ocular  obfervation :  After  many  fruitlefs  fearches,  I 
found  Lit,  near  the  village  of  Tichernow  or 
Tfcharno,  tne  remains  of  tne  trunk  ot  a  tree  with  a 
living  branch  upon  it,  and  its  roots  changed  wholly 
VoL-  L  C  ‘  into 


1 8  Earths  and  Stones. 

OsiEo-  into  Ofleocolla.  The  tree  was  the  common  black 
coll  a.  poplar,  Populus  nigra ,  CT.  (o) 
mhW  Diluted  Spirit  of  Vitriol  poured  upon  Ofleocolla, 
by  Acids,  totally  difTolved  it,  with  confiderable  effervefcence  : 
&c‘  fome  cryflalline  concretions  feparated  from  the  liquor, 
but  on  adding  more  of  the  Acid  they  were  taken  up 
again  :  the  Solution  being  infpiffated,  the  dry  mals 
Was  found  to  weigh  one  fixth  more  than  the  Ofleocolla 
at  firfl.  The  concentrated  vitriolic  Acid,  on  the 
other  hand,  diifolved  only  eight  grains  out  of  fixty ; 
though  more  and  more  of  the  Acid  was  added  to  the 
Powder,  fo  long  as  it  occafioned  any  effervefcence ; 
the  colour  of  the  Solution  was  a  Gold  yellow.  Spirit  of 
Nitre,  Spirit  of  Sea-Salt,  and  Aqua  Regis,  diffolved 
each  twenty-four  or  twenty-five  grains  out  of  fixty; 
nor  would  a  frefh  addition  of  either  of  thefe  Acids 
take  up  any  more  :  Aqua  Regis  feerned  to  a£t  the 
moft  difficultly  of  the  three,  and  when  added  in  an 

over- 


(o)  Natural  Hiflory  of  Ofeocolla.']  The  author’s  account  of  this 
curious  foil'll  is  confirmed  by  the  observations  of  Mr.  Gieditich,  who, 
m  the  Berlin  memoirs  for  the  year  1748,  has  given  a  particular  deferip- 
tion  of  it  as  met  with  in  the  marquifate  of  Brandenburg.  It  is  dug 
among  Sands,  which  are  laid  to  have  been  once  covered  with  forefts, 
where  fome  Pines  and  Birches  ftill  remain,  and  where  he  found  a  living 
Pine  with  part  of  its  root  changed  into  Ofleocolla.  The  Ofleocolla 
is  externally  full  of  knobs,  arid  often  has  a  cavity  running  along  one 
fide  »  no  mark  is  left  of  the  Bark  or  woody  circles,  but  fometimes, 
though  rarely,  the  Parenchyma  is  found  at  the  extremity  of  the  root  1 
no  final!  fibres  are  feen,  but  there  are  protuberences  and  cavities, 
which  plainly  diflinguifh  the  places  where  they  iffued  from  :  fome 
pieces,  efpecially  the  larger  ones,  are  enclofed  in  a  particular  kind 
of  fubitance,  not  very  compact,  confiding, manifeflly  of  the  mouldered 
Bark  and  rotten  woody  paits.  Some  large  branches  dilcover,  on 
breaking,  the  remains  of  the  petrified  wood  j  others  have  a  hard  woody 
core  almofl  like  Horn,  extending  fometimes  to  the  length  of  five  or 
fix  feet.  The  fubllanoe  of  the  Ofleocolla  is  internally  foft  and  of 
a  Ioofe  texture  ;  externally  harder  and  Tandy,  fometimes,  elpecially  in 
the  fmall  branches,  lb  hard  as  to  flrike  fire  with  Steel. 

The  Sands  in  which  the  Ofleocolla  is  met  with,  have  an  admixture  of 
of  a  fine  white  calcareous  Earth,  which  Hicks  to  the  fingers,  looks  like 
meal,  and  when  wafhed  down  from  the  higher  grounds  by  rains,  and 
collected  in  cavities,  and  appears  in  form  of  an  emulfion.  The  Sand 
adjoining  to  the  Ofleocolla  abounds  moft  with  this  Earth  ;  and  the 
foil'd  itfelf  appears  to  be  compoied  of  the  fame  Earth  mixed  with  the 
Sand.  If  powdered  Ofleocolla  be  agitated  with  wa*er,  the  calcareous 
Earth  remains  for  a  time  fufpdnded,  fo  as  to  be  poured  off  with  the 
liquor,  whilfi  the  Sand  is  left  behind.  The  Sand  and  Earth  are  nearly  ia 
*quaf  proportions. 
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over-proportion,  after  the  Solution  had  been  fat u rated,  Osteo- 
precipitated  a  part  of  what  had  been  before  dilfolved.  colla. 
Diftilled  Vinegar  took  up  but  ten  grains,  or  one  fixth  u — w '~mmJ 
of  the  Ofteocolla. 

Diftilled  Water,  long  boiled  with  an  ounce  of 
Ofteocolla,  appeared,  after  repeated  filtrations,  turbid 
and  milky.  On  ftanding  for  a  length  of  time,  it 
depofited  a  fcruple  of  an  extremely  fine  Powder,  and 
became  clear :  the  liquor  being  now  examined  by 
Alcalies,  Acids,  and  Syrup  of  Violets,  gave  no 
marks  of  its  having  received  any  Saline  impregnation 
from  the  Ofteocolla.  Alcaline  Lixivia  boiled  with 
this  concrete*  appeared  upon  moft  trials  to  be  ftill 
merely  Alcaline ;  but  on  adding  to  the  infpiftated 
liquor  fome  oil  of  Vitriol,  vapours  arofe  like  thofe  of 
Spirit  of  Sea-Salt,  and  on  ftanding  for  a  length  of 
time,  a  little  flippery  curdly  matter  feparated. 

Forty-eight  ounces  of  frefh  Ofteocolla,  diftilled  in  aBydiftilk- 
glafs  retort,  gave  firft  eight  ounces  of  an  almoft  infipidtlon* 
and  inodorous  phlegm ;  then  three  ounces  of  a  bitu¬ 
minous  liquor,  and  at  laft  one  ounce  of  a  ftronger 
fpirit,  which  fmelt  confiderably  of  Petroleum,  efter- 
vefced  with  Oil  of  Vitriol,  and  changed  Syrup  of 
Violets  green.  Frefh  foft  Ofteocolla,  diftilled  with 
Oil  of  Vitriol,  in  a  tubulated  retort,  yielded  an  Acid 
Spirit,  the  fame  with  that  of  Sea-Salt:  by  fatu  rating 
the  Spirit  with  Salt  of  Tartar,  I  obtained  a  true  re¬ 
generated  Sea-Salt :  and  by  diftilling  this  Salt  again 
with  Oil  of  Vitriol,  a  concentrated  Spirit  of  Salt* 

P'refh  Ofteocolla,  which  had  been  boiled  in  v/ater, 
ftill  yielded  with  the  Vitriolic  Acid  a  Marine  Spirit. 

Ofteocolla  calcined  in  an  open  fire,  loft  in  weight  By  cald- 
four  fcruples  upon  half  an  ounce,  and  became  fome-  nation  and 
what  duller  in  colour:  Water  boiled  on  the  calx, t70^ca“ 
made  no  effervefcence  on  the  admixture  of  Alcalies, 
and  depofited  no  Precipitate  ;  but  Oil  of  Vitriol  mixed 
with  it  extricated  vapours  of  Marine  Acid.  Equal 
parts  of  pov/dered  Ofteocolla  and  fixt  Alcaline  Salt, 
urged  in  a  crucible  with  a  ftrong  fire,  melted  into  an 
untranfparent  vitreous  matter,  moderately  hard,  and 

C  2  of 
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Osteo-oF  a  grey  colour:  Water  ex  traded  from  this  mafs 
col  la.  a  part  or  the  Alcali,  as  appeared  from  the  liquor 
changing  Syrup  of  Violets  green  (p). 


III.  LI  ME-STON  E. 

Lime-  T  IME-STONE  is  a  general  name  for  all  the 
Stone.  JL j  Stones  from  which  Quick-lime  is  commonly 
prepared.  Of  thefe  there  are  a  great  variety :  fome 
Hillory.  arc  Pa^e  coloured,  grey,  whitifh,  or  yellowifh  *,  others 
darker,  brownifh,  or  reddiEh  :  fome  are  of  a  fpongy, 
fcalv,  or  fhivery  texture  ;  others  clofe  and  compad  : 
fome  entirely  opake,  others  femitranfparent.  They 
aie  of  all  degrees  of  hardnefs,  from  Chalk  up  to 
Marble  ;  which  Jail  is  the  hardeff  of  the  Stones  that 
are  convertible  into  Lime.  The  fofter  kinds  are 
generally  made  choice  of  for  burning  :  and  the  harder 
employed  as  building  Hones  or  for  other  ufes  :  the 
Lime  ufea  about  London  is  made  chiefly  from 
Chalk.  Sea -{hells  likewife  afford  a  good  Lime,  and 
in  fome  maritime  places  iupply  the  want  of  the  pro¬ 
per  mineral  Stones.  *  0 

AiI  Lime-flones  contain  a  portion  of  fulphureous 
5  matter,  as  is  evident  from  the  ftrong  fmell  which 

arifes 


«  (p  Chem: cal  hijlory  of  Ofeocolla .]  Mr.  Margraff,  in  the  memoirs 
aouve-mentipned,  has  given  a  more  particular  examination  of  this 
Concrete.  Eight  ounces  of  one  of  the  pureft  pieces  (taken  from  a  pine- 
tree)  were  feparated,  by  wafliing  over  with  water,  into  four  ounces 
and  a  half  of  white  Earth,  and  three  and  a  half  of  Sand. —  The 
Eai  tn  efterveked  with  Acids,  and  formed  with  them  the  fame  com- 
pounds  as  Chalk  or  Limeftone  :  Uniting  with  the  Vitriolic  into  a 
t  uck  iubftance  like  pap,  which  diluted  with  water  yielded  on  evapora¬ 
tion  a  few  fmall  oblong  Cryftals ;  almoft  totally  diflblving  in  the  nitrous 

'kT?1’!1,6’  iefu.finP  t(J  cryftalhze  with  either,  when  exiiccated  by  fire 
Luquiatmg  again  m  the  air  ;  yielding  with  the  nitrous  a  Phofphorus 
56  WIth  that  of  Raid uin  formerly  mentioned.  Calcined,  it  be- 

Limes  3  Th?  S  ITf  nV  °"  an>’  triaI  from  the  common 

f  l  a  rT~  1  o  i  San-d  °f'  0fteocolla,  melted  with  a  equal  quantity  of 
te  Alcalme  Salt,  y, elded  a  Gl,fi  of  ,  fine  yellow  Akf  oroblbSy 

likTconmon  lTmetUlf  °“  !ern,fneous  matter:  the  calcareous  Earth^ 
nxc  common  June,  formed  with  twice  ts  weight-  ti-,-  c.uV  , 
onake  whitifh  mafo  ij.-  ,  c  ,us  weiynt  ot  the  bait  only  an 

an  earthen  retort  by  a  TV0'11  f*5’  diftiiled  in 

volatile  Alcaline  Spirit :  in  diftilatioiT  with^OiT  ®e  -le™fyra,mfic 
than  mere  phlegm  As  obtained  '  pf  V‘tt,ol» 
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arifes  in  burning  them,  and  which  extends  to  a  con-  Lime- 
fiderable  diftance  from  the  kilns.  The  Lime-ftones  Stone. 
ufed  in  this  country  yielded  in  diftillation  an  Acid  — ' 

Liquor,  which  turned  Syrup  of  Violets  red,  pre¬ 
cipitated  Solution  of  Silver,  and  formed  with  Mer¬ 
cury  a  corrofive  Sublimate  y  a  proof  that  the  Acid  was 
marine.  The  fame  Acid  was  difcovered  alfo  after 
the  Stone  had  been  burnt  into  perfect  Lime ;  Oil  of 
Vitriol  extricating  from  the  Calx  vapours  manifeftly 
marine.  The  Limes  prepared  from  different  Stones, 
though  they  may  anfwer  equally  for  morter  and  other 
common  ules,  are  found  to  differ  confiderabiy  in  fome 
of  the  nicer  chemical  experiments. 

IV.  Q^U  ICK-LIME. 

OUICK-LIME  is  an  acrid  Calx,  fo  corrofive  as  Quick- 
to  oe  employed  by  the  tanners  for  deffroying  the  Lime. 
fat  and  flelhy  parts  of  ikins,  and  occcfionino-  the  v--— ' 

hair  tofeparate.  It  raifes  a  ft  rong  heat  and  ebullition  on  Genera! 
the  affufion  of  water,  and  in  part  diffolves ;  redified  piopeities* 
Spirit  of  Wine  has  fcarcely  any  adion  on  it,  and  oils 
none  at  all.  Slaked  with  water,  or  moiftened  into 
the  confiltence  ot  a  palte,  and  mixed  with  a  proper 
quantity  of  Sand  or  other  hard  bodies,  it  acquires  a 
notable  degree  of  hardnefs  on  expofure  to  the  air;  hence 
morter  and  cements  (q):  A  large  quantity  of  water 
impairs  or  deftroys  this  property.  The  vapour  which 

arifes 

(q)  Morter  and  Cements .]  Lime  made  into  a  pafte  with  water 
alone,  acquires  on  expofure  to  the  air  fome  degree  of  hardnefs,  which 
leems  to  be  proportionable  to  that  of  the  original  Earth  or  Stone  which 
the  lime  was  made  from  ;  the  Chalk  Limes  remaining  foft  and  crumbly 
wh 1 1ft  thole  prepared  from  Marble  become  notably  hard.  If  either  of 
them  be  mixed  with  glutinous  liquors,  as  Milk,  Blood,  Solution  of 
Gum,  or  beat  with  Cheefe  foftened  by  boiling  in  Water,  they  become 
harder  than  by  themfelves,  and  in  a  fhcrter  time  :  hence  the  ufe  of  thefe 
compohtions  for  joining  cracked  GlalTes,  &c.  Lime  mixed  with  Sand 
or  other  hard  ftony  bodies  in  coarfe  Powder,  forms  a  concrete  ftili 
harder,  and  whofe  hardnefs  is  increafed  by  length  of  time  ;  whence 
1w-P?1"t  the  rema!kable  induration  of  the  morter  of  ancient  buildings. 

’th  Sand  or  Flint  in  fine  Powder,  it  did  not  feem  to  grow  harder 
than  byptfelf:  nor  did  any  of  the  Earths  of  the  other  claffes  fen fibly 
improve  its  confidence.  3 
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Quick-  arifes  during  the  extinction,  colleded  by  diftillation. 
Lime,  proVes  a  liquor  of  a  very  lingular  kind.  It  changes 
Syrup  or  Violets  green,  and  being  mixed  with  Solu- 
Spirit  in  tion  of  Sublimate  throws  down  an  orange  yellow  Pre- 
itb  extmc-  cipitate*,  as  it  the  diftilled  Spirit  was  not  only  alcaline 
but  a  fixed  Aicali :  it  precipitated  alfo  Solution  of 
Sulphur  made  in  Alcalies,  as  if  it  was  an  Acid.  In 
flaking  a  pound  and  a  half  of  Quick-lime,  an  ounce 
of  this  liquor  was  collected. 

Quantity  The  quantity  of  Lirne  dilioluble  in  water  is  much 
pfwate|e  sreater  than  is  generally  fuppofed.  In  the  common 
method  of  making  Lime-water,  with  only  a  fmall 
proportion  of  liquor,  the  Lime  lofes  little  ^  but  if  the 
refiduum  be  repeatedly  boiled  in  large  quantities  of 
frefh  water,  almofl  half  the  Lime  will  at  length  be 
-  diifolved  (r). 

Agree-  Lime-water  turns  Syrup  of  Violets  green  •,  added 
went  of  to  Solution  of  Sublimate  Q),  throws  down  a  yellow 
w-ifer' with  ^rec^P^ate  i  unites  with  Oils  into  a  femifaponaceous 

Alcalies.  mafs  *5 

(r-)  Lime  'with  Water.  This  property  of  Quick-lime,  of  impregna¬ 
ting  a  very  large  quantity  of  water,  has  been  remarked  alfo  by  Dr. 
Allion,  and  confirmed  by  a  number  of  experiments,  in  a  Differtation 
upon  Quick-lime.  He  finds  that  about  one  third  of  the  lime  diffolves  j 
qnd  that  this  requires  for  its  Solution  feveraj  hundred  times  its  own 
weight  of  Water. 

If  the  indiifoluble  part  be  calcined  afrefh,  it  impregnates  water  in  the 
fame  mannfer  as  at  fits!  j  and  by  repetitions  of  the  calcination,  may  at 
length  be  almost  wholly  difiolved.  On  expofure  to  the  air,  the  Lime 
feparates  from  the  Water,  and  proves  inlipid  like  the  crude  Earth  or 
Stone  :  by  a  firefli  calcination  it- becomes  Quick-dime  again. 

Quick-lime  expofcd  to  the  air,  un  moistened,  falls  'by  degrees  into 
Powder,  and  lofes  its  activity  :  if  kept  moiitened  with  Water,  It  in  great 
meafure  retains  its  acrimony,  and  Its  peculiar  qualities,  for  years. 

(s)  lime  water  precipitates  Ivjeraoy  Sublimate. ~\  It -has  been  pre¬ 
fumed  that  Lime-water  would  precipitate  all  the  Metals,  but  experiment 
Shews  the  contrary.  Dr.  Brandt  observes,  in  the  Swtdifh  TranfaHions 
for  the  year  1749,  that  neither  Gold,  Silver,  Tin,  or  Copper  are  pre¬ 
cipitated  by  it  j  that  Iron  is  not  precipitated  at  all  from  the  nitrous  or 
marine  Acids,  and  but  imperfectly  from  the  yifriolfc  ;  that  Quickfilver 
diifolved  p  Aqua  fortis,  falls  in  part  upon  the -addition  of  the  calcare¬ 
ous  liquor,  but  that  apart  Hill  remains  fufp.ended,  precipitable  by  an 
Alcaline  one.  He  found  that  even  Quick-lime' in  Substance  did  not  to¬ 
tally  precipitate  metallic  bodies  :  A  quantity  of  frefh  burnt  Qmck-lime 
having  been  added  to  a  Solution  of  Silver,  and  the  liquor  after  due 
digeftion  poured  off  clear  and  palled  through  a  filter ;  common  and 
Alcaline  Salts  Hill  threw  down  a  Precipitate,  which  yielded  on  teduftion 
near  one  fixth  of  the  original  quantity  of  Silver  diffojved.  :  • 
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mafs  ;  diflolves  Sulphur  into  a  red  Liquor.  In  thefe 
properties  it  agrees  with  fixt  Alcaline  Lixivia ;  there 
are  others  in  which  it  as  remarkably  differs  from 
them.  Alcalies  mixed  with  Lime-water,  precipitate 
the  Lime  from  it :  on  expofure  to  the  air,  the  Lime 
feparates  fpontaneoufly,  arifing  in  crufts  to  the  fur- 
face  :  in  dole  veffels  this  feparation  does  not  happen. 
Though  the  Lime  in  fubftance  fuftains  the  molt  im 
tenfe  fires  without  diminution  of  its  weight  j  the  part 
which  diffolves  in  water,  is,  upon  boiling  the  liquor, 
totally  diffipated  in  the  air  along  with  the  watery  va¬ 
pour.  Solution  of  Sulphur  made  by  Quick-lime,  on 
being  kept  for  a  length  of  time  in  a  warm  room, 
yields  Cryftalline  Concretions,  of  the  Selenitic  kind, 
not  diffoluble  in  water  (/). 

Quick-lime,  mixed  with  Sal  Ammoniac,  immedi¬ 
ately  difengages  its  volatile  Alcali,  without  the  ap¬ 
plication  of  any  heat.  But  it  produces  at  the  fame 
time  a  remarkable  change  in  the  Alcali  itfelf;  which, 
when  extricated  by  Quick-lime,  never  affumes  a  folid 
form,  but  proves  an  extremely  fubtile  Volatile  fpirit, 
much  ftronger  and  more  penetrating  in  fmell,  and 
for  iundry  bodies  a  more  powerful  menftruum,  than 
that  prepared  with  fixed  Alcaline  Salts  :  the  Spirit 
made  with  Quick-lime  does  not  coagulate,  like  the 
other,  with  rectified  Spirit  of  Wine,  and  hence  is  pre- 

C  4  ferable 


and  difa- 
gr  cement. 


Volatili¬ 

zed. 


Artificial 

Selenites, 

Volatile 
Spirit  of 
Sal  Am¬ 
moniac 
with  Quick 
Lime. 


(t)  Lime  with  AciJs.~\  The  Selenitic  Cryftals,  here  obtained,  were 
produced  from  the  Lime  combined  with  the  Acid  of  the  Sulphur  :  See 

p.  8. - The  fulphureous  or  vitriolic  Acid,  poured  upon  Quick-lime 

in  fubftance,  unites  with  it  far  more  readily  than  with  the  Lime-Hone 
or  Chalk:  it  diflolves  very  little  of  the  crude  Earth  or  Stone,  and 
fcarcely  lofes  any  of  its  acidity  :  whilft  by  Qmck-lime,  if  the  due  propor¬ 
tion  is  hit,  the  whole  of  the  Acid  is  inftantly  abforbed,  and  the  liquor 
left  infipid  :  The  concretes,  which  the  Earth  in  both  ftates  forms  with 
the  Acid,  are  the  fame,  a  kind  of  Gypfum  or  Selgnites. — — The  other 
Acids  perfectly  diflbive  Quick- lime,  as  they  do  yhe  crude  Earth,  but 
without  effervefcence.  The  Solution  made  in  the  marine  Acid  coagu¬ 
lates  with  Alcaline  Lixivia,  and  with  the  Vitriolic  Acid  5  changes  the 
colour  of  Syrup  of  Violets  to  a  green,  and  hence  has  been  miftaken  for 
an  Alcali  and  unites  with  expreffed  Oils  into  a  butyraceous  fubftance : 
infp inflated,  it  yields  an  highly  penetrating  inline  mafs,  which  deliqui- 
ates  in  the  air,  diflolves  in  rectified  Spirit  cf  Wine,  flows  in  a  fmall 
heat,  and  does  not  pait  with  its  Acid  in  a  fti  ong  one  :  if  the  matter  be 
incruftated  on  iron-rods  and  ftruck  upon,  it  fparkles  and  appears  lu¬ 
minous  through  the  whole  extent  of  the  ftroke. 


from  it. 
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Quick-  ferable  as  an  ingredient  in  thofe  compofitiom  where 
>  -- ^ i j ^ e  and  Vinous  Spirits  are  mixed;  nor  does  it 
.  ^fiero  '-.ice  conilderabiy  with  Acids,  though  it  precipi- 
i. ates  moit  metallic  folutions  made  in  them. 

C0R_  X L^ugh  the  volatile  Aican  is  in  this  Iprrit  highly 
S'nedaltattenuated  and  Eubtili^ed  into  a  fluid  fete ;  it  is  reco¬ 
verable  again  in  its  proper  folid  form.  If  the  fpirit 
be  latuiated  with  the  Acid  of  Sea-Salt,  the  liquor 
duly  evaporated  and  fet  to  flioot,  Cryftals  of  true  Sal 
Ammoniac  will  be  obtained :  and  if  from  thefe  we 
extricate^  the  volatile  Alcali  by  means  of  Chalk  or 
01  fixt  Alcalies,  it  will  now  concrete  into  a  folid  mafs. 
During  the  fatu ration  or  the  fpirit  with  the  marine 
Acid,  a  (iron  fetid  frnell  arifes. 

Zwelfer  relates,  that  Stahl  has  borrowed  the  ob- 
fervation  from  him,  that  volatile  Salts  are  totally  de- 
b}  by  Quick-lime.  I  have  made  fundry  trials 

for  determining  this  point ;  and  found,  that  with 
Quiciv-lime  in  fubffance,  the  defcruclion  fcarcely 
fucceeos :  for  fome  Spirit  of  Sal  Ammoniac  having 
oecn  djfdlled  no  lefs  than  twenty  times  from  unflaked 
Lime,  a  volatile  fpirit  was  obtained  to  the  laft.  By 
Lirm-watei  on  the  other  hand,  the  volatile  Alcali 
was  quickly  destroyed  :  a  drachm  of  pure  Volatile  Salt 
being  auded  to  two  quarts  of  Lime-water,  much, 
but^not  all,  of  the  volatility  was  loft,  and  great  part 
01  tne  Earth  or  the  Lime  was  precipitated :  the  mix¬ 
ture  being  digeded,  committed  to  djftillation,  and  all 
the  volatile  part  drawn  off;  the  diddled  fpirit,  mixed 
with  frefh  Lime  water,  occafioned  no  further  preci¬ 
pitation,  and  no  longer  diicovered  any  degree  of  vo¬ 
latility.  ~  & 


Volatile 
Salts  de- 


Salt  of 
Id  me. 


Some  have  pretended  to  extracd  a  Salt  from  Lime, 


that  fli  oil  Id  diflblve  the  human  Calculus.  Dr.  Cy- 
prianus,  m  Lon g on,  worked  on  tins  fubjebt  for  fix 
years  ;  and  I  p  ro  fee  u  ted  the  inquiry  under  his  infpec- 
tion,  for  three  years  longer;  purfuing  ajl  the  hints  of 
neimont,  Paracel  fus,  and  others,  but  without  luc- 
cels.  Mod  or  the  cryftaihne  concretes  obtained  from 
Lime,  are  rather  earthy,  ftony,  and  felenitic,  than 

faline  : 
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faline:  And  when  we  gain  any  thing  that  is  truly  Quick - 
faline  and  foluble  in  water,  a  further  examination  dii-  'Lime. 

covers  that  it  is  chiefly  adventitious,  and  has  rarely  - - 

any  thing  of  the  Lime  in  it.  Two  papers  on  the 
Salt  of  Lime,  by  Mr.  du  Fay,  may  be  feen  in  the 
French  memoirs  for  the  years  1724  and  1732  (u). 

Dr.  Pott  has  given  feme  very  curious  experiments  on 
the  folution  of  Lime  m  Spirit  of  Nitre,  in  the  Mtjcel- 
lanea  Berolinenfia  (xj. 

k~lime  is  etnpl 
cnemiftry  and 

re&iflcation  of  Malt-Spirits,  empyreumatic  oils,  and 
volatile  falts,  from  its  property  of  imbibing  and  de¬ 
taining  grofs  Oils ;  in  the  fmelting  fulphureous  and 

arfenical 

00  Salt  of  Lime.']  On  evaporating  Lime-water,  a  fmall  portion  of 
faline  matter  commonly  remains  :  This  has  been  fuppofed  an  elTential 
part  of  the  Lime  3  the  principle  on  which  its  aHivity  as  a  raenftruum 
depends.  But  experiments  have  fhewn,  that  this  fubftance  has  nothing 
of  the  diffolving  power  of  Lime-water:  That  it  is  different  in  different 
Limes,  being  fometimes  vitriolic  and  fometimes  marine  3  And  that  the 
throng  and  pure  Lime-water,  made  from  Lime  once  elixated  and  cal¬ 
cined  again,  leaves  no  faline  matter  at  all. 

(x)  Experiments  on  Lime  and  Spirit,  of  Nitre.]  The  more  remark¬ 
able  of  tbefe  experiments  are  as  follows. - Concentrated  Spirit  of 

NiVe,  poured  upon  heated  Quick-lime,  diffotved  it  into  a  blood-red  li¬ 
quor  ;  which  mixed  with  half  its  quantity  of  the  phlegm  of  Spirit  of  Nitre 
yielded  in  diftillation  an  acidulous  oilv  phlegm,  condenfing  like  Spirit  of 
Wine  into  Striae  3  fucceeded  by  a  fimilar  ftriative  Spirit,  fomewhat  more 
acid,  in  white  fumes.  The  remainder,  now  of  the  confidence  of  Ho¬ 
ney,  being  further  urged,  gave  over  a  highly  corrofive  Acid,  in  red 
vapours.  I  he  Caput  Jvlortuum  was  auftere,  bittenfh,  and  fomewhat 
ftyptic  3  and  could  not  be  made  to  appear  luminous  in  the  dark,  as 
Chalk  does  when  treated  in  the  fame  manner. 

The  oily  phlegm,  boiled  on  frefh  parcels  of  the  Honey-like  mafs  till 
it  had  loft  both  its  oilynefs  and  acidity,  yielded  on  evaporation  an  ele¬ 
gant  Salt,  of  a  bitterifh,  nitrous,  not  difagreeable  tafte,  which  taken 
in  a  gouty  cafe  procured  a  gentle  diaphorefis,  and  a  copious  difeharge 
by  urine.  The  corrofive  red  Spirit  being  poured  to  this  Salt,  arid  the 
liquor  evaporated,  a  fine  Nitre  was  obtained,  which  deflagrated  more 
quickly  than  common  Nitre. 

The  fpirit  became  ftronger  and  more  corrofive,  by  repeated 
cohobations  on  the  Caput  MoUuum.  At  the  third  cohobation  "it  ap¬ 
peared  of  an  oily  nature,  and  proved  oily  to  the  touch 3  the  red  fumes, 

.tranfpiring  through  a  crack  in  the  luting,  took  fire  from  a  candle. 

Some  fine  Silver  having  been  diffolved  in  the  cobobated  fpirit,  the  liquor 
diftilled  off,  and  the  dry  matter  kept  melted  for  fome  time,  the  mafs 
when  cold  looked  blue  3  the  diftilled  liquor  being  cobobated  on  this 
m  il’s,  and  drawn  off  again,  the  dry  remainder  appeared  tinged  through¬ 
out  of  a  beautiful,  deep  ultramarine  blue  3  on  a  third  cohobation  the 

matter 


:yed  for  many  considerable  ufes  of 
the  chemical  arts;  as  in  rheLlme« 
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Quick:-  arfenfcal  Ores  (y)>  from  its  abforbing  thofe  volatile 

Lime,  fubftances,  which  would  diflipate  a  part  of  the  me- 
taj .  jn  mahing  of  fope,  for  increafmg  the  activity  o t 
Alcaline  Salts ;  in  dying,  particularly  with  Indigo, 

CLASS  III.  Gypseous  Earths 

and  S  t  on  E  s. 

Earths  and  foft  Stones ,  —  reducible  into  an  infipid  Calx7 
by  a  moderate  fire ,  which  forms  with  water  a  tenaci¬ 
ous  pafte ,  and  which  by  ftronger  calcination  Icfies  that 
property  \  —  in  their  natural  ft  ate  not  adied  upon  by  any 
Acid',  —  becoming  foluble  in  Acids ,  and fimilar  to  Quick* 

lime ,  by  calcination  in  cent a 51  with  the  fuel 

» 

I.  LAPIS  SPECULARIS, 

Spegul.  •rT^HE  Lapis  Specularis  or  Glacies  Marine  is  a  tranf- 
JL  parent  concrete,  commonly  found  in  pretty 
large  mafles,  which  may  be  eafily  lplit  into  a  number 
of  thin  plates  or  leaves,  fometimes  fo  broad  as  to  be 

ufed 

matter  grew  whitifh,  and,  at  every  fucceeding  one,  whiter  and  whiter, 
^1  ^  no  baicnefs  remained. — - — I  he  fpirit,  let  in  digeftion 

without  addition,  lets  tall  a  notable  quantity  of*  a  dark,  brown  unfuhble 
Powder,  which  is  probably  a  part  of  the  Lime  that  had  been  volatilized 
by  the  Acid.  Mr.  du  Hamel  obferves,  that  Quick-lime  is  by  this  Acid 
almoft  totally  volatilized,  arifing  with  it  in  diftillation  in  a  liquid  form. 

(}')  Quick-lime  in  the  f melting  of  fulphureous  Ores.]  It  is  commonly 
fnppofed  that  Quick  lime  abforbs  Sulphur  from  all  the  metals  5  and 
hence  lome  have  prefumed  that  the  addition  of  Quick  lime  to  fulphure- 
ous  Ores  would  fupply  the  place  of  calcination.  This  does  not  appear 
however  to  obtain.  When  Copper  is  blended  with  Sulphur  and  a  little 
Iron,  as  in  rnoft  of  the  rich  Copper  Ores,  Quick-lime  abforbs  and  vitri¬ 
fies  with  the  Iron,  leaving  the  Copper  fulphurated  as  at  firft.  Sulphu- 
lated  f  1  on,  that  holds  no  Copper,  melts  with  Lime  into  one  uniform 
nu.ls,  without  any  feparainon  at  all  ;  and,  when  a  large  quantity  of 
Iron  is  blended  with  Sulphur  and  Copper,  the  effeH  is  the  fame,  Quick¬ 
lime  uniting  equally  with  all  the  three.  Dr.  Brandt  obferves,  that  both 
Copper  and  Iron  Ores,  thoroughly  calcined,  melt  eafily  with  Quick- 
Jime  into  Glals,  probably  from  the  aftion  of  the  calcareous  Earth  ori 
the  fiony  matter  of  the  Ore;  (fee  page  10.)  for,  with  pure  calces  of 
thole  metals,  it  refufes  to  melt.  Quick-lime  is,  in  general,  much 
more  difficult  of  fufion,  both  with  earthy  and  inline  bodies,  than  the 
calcareous  Earth  or  Stone  in  its  natural  date. 
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ufcd  for  lanterns.  Its  foliaceous  texture  has  occa-  gPECUL 
fioned  it  to  be  often  confounded  with  Talc  (z)  *,  from  l—- v~. 
which  it  may  be  readily  diftinguifhed,  by  the  tranf- 
parency  of  the  entire  mafs  as  well  as  of  the  fingle 
leaves ;  by  its  glaffy  rather  than  undtuous  fmoothnefs, 
and  rather  a  vitreous  brightnefs  than  a  filver  hue; 
by  the  mafs  being  eafily  pulverable,  and  eafily  calci- 
nable  in  the  fire. 


II.  SELENITE  S. 

TH  E  Selenites  refembles  in  appearance  fome-  Sele- 
times  the  Lapis  Specularis,  and  fometimes  nites. 
Cryital  ;  but  wants  the  leafy  ftrudture  of  the  one,  ’ 
as  well  as  the  hardnefs  of  the  other.  It  is  found  both 
in  large  and  in  fmall  maffes,  always  tranfparent,  but 
not  always  free  from  cloudinefs  ;  and  fometimes  of  a 
yellowifh  tinge.  It  eafily  calcines  into  Gypfum  or 

Plafler- 


(z)  Confounded  with  'Talc.']  The  Powder  which  Mr.  Reaumur  re¬ 
ceived  from  China,  under  the  name  of  Petuntfe,  as  one  of  the  ingredi¬ 
ents  in  the  Chinefe  ware,  and  which,  from  fome  flaky  or  flrawy  parti¬ 
cles  obferved  in  it,  he  calls  Talc,  appears  to  have  been  an  Earth  of 
this  kind  ;  fome  of  our  Gypfums  exhibiting  a  like  flrawy  texture, 
whence  they  are  diftinguifhed  by  the  name  of  Gypfum  Striatum.  He 
fays  this  Chinefe  Talc  baked  with  Flints  into  a  fubftance  refembling 
Porcelane,  and  that  Talcs  found  in  France  did  the  fame,  a  property 
belonging  to  all  the  gypfeous  Earths,  but  to  none  of  the  true  Talcs. 

- - The  other  ingredient  in  China-ware,  called  by  the  Chinefe  Kaoliny 

is  faid,  by  the  fame  author,  to  be  a  fpecies  of  Flint;  but,  from  its 
forming  with  water  a  mafs  tenacious  enough  to  be  made  into  the  loaves 
in  which  it  was  brought  over,  it  fhould  feem  rather  to  be  of  an  argilla¬ 
ceous  kind. 

Thefe  fufpicions  are  confirmed  by  fome  experiments  of  Mr.  Schef¬ 
fer’s  (in  the  Swedish  Tranfaftions  for  the  year  1753)  upon  a  fpecimen 
of  Petuntfe  obtained  from  China.  It  was  a  glittering,  femitranfparent, 
flaky  mats,  like  the  Lapis  Specularis ,  of  a  light  greenifh  grey  colour, 
and  remarkably  heavy.  It  was  not  a£ted  upon  by  Acids  ;  in  the  fire 
it  burft  and  fell  in  pieces,  and  calcined  into  a  white  Powder,  inter- 
fperfed  with  a  red  ferrugineous  matter.  Calcined,  in  contact  with  the 
fuel,  it  emitted  ftrong  fulphureous  vapours  like  the  other  Gypfa,  and 
became  quite  white,  confiderably  firm  and  coherent,  and  femitranfpa¬ 
rent.  A  mixture  of  the  powdered  Stone  with  tobacco-pipe  Clay  yielded 
a  Porcelane  not  fully  fo  white  as  the  Chinefe :  This  imperfection  he 
attributes  to  the  Clay,  which,  when  burnt  hard,  is  never  of  fuch 
^hitenefs  as  the  lefs  burnt  tobacco-pipes. 
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Sele-  PI after-of- Paris  (a).  A  portion  of  felenetic  matter  is 
NITES*  contained  in  fundry  wafers,  as  thofe  of  Pyrmont,  and 
~  feveral  of  the  mineral  waters  of  France,  as  appears 
from  the  analyfes  of  them  related  in  the  memoirs  of 
the  French  academy. 


Bologn. 


III.  BOLOGNIAN  STONE. 

H I  S  Stone  has  become  remarkable  from  its 
property  of  affording  a  Phofphorus  by  calci¬ 
nation,  firfb  difcovered  by  a  fhoemaker,  Vincenzo 
Cafciarolo  (b).  The  Stone  is  found  in  the  hill  called 

Monte 

(ei)  Calcines  into  Plajler -of- -P arts .j  The  Stones,  from  which  P] after- 
©f-Paris  is  ufually  prepared,  are  of  a  granulated  ft  raft  u  re,  and  femi- 
tranlparent;  fometimes  compaft  and  moderately  hard,  fometimes  lax 
and  crumbly.  The  calcination  is  performed  with  a  heat  fomewhat  be¬ 
low  ignition  ;  the  Stone  feems  as  it  were  to  liquefy  and  to  boil,  and 
emits  aqueous  vapours,  and  at  length  fubfides  into  a  foft  Powder,  the 
mark  of  the  calcination  being  completed.  The  Eowder,  made  into  a 
Pafte  with  water,  becomes  quickly  a  confident  mafs,  of  no  great  hard- 
nefs,  but  fonerous,  and  of  a  fmooth  furface  3  hence  its  ufe  as  cement, 
and  for  taking  off  impreffions.  The  matter  expands  in  becoming  folid, 
receives  no  increafe,  but  rather  a  diminution,  of  its  hardnefs,  on  ex- 
pofure  to  the  air,  readily  imbibes  water,  but  is  not  acted  on  by  any 
Acid.  The  further  the  Earth  has  been  calcined,  the  Pafte  hardens  the 
more  flowly,  and  proves  the  Ids  tenacious,  but  more  durable.  Kune- 
kel  gives  feveral  receipts  for  tinging  Plafter  of  a  variety  of  colours,  by 
ufing,  inftead  of  plain  water,  coloured  decoftions,  as  of  red  Saunders, 
Brazil-wood,  Saffron,  &c.  and  fays  the  hardnefs  may  be  improved  by 
diffo lving  a  little  Gum,  or  rather  Ifinglafs,  in  the  liquor. 

The  gvpfeous  Earths  calcined  by  a  ftrong  fire,  in  immediate  contaft: 
with  the  burning  fuel,  emit  fulphureous  vapours,  and  become  Quick¬ 
lime.  The  principle  they  have  loft  in  this  operation  is  the  vitriolic 
Acid  ;  of  which  it  is  a  diftinguifhing  char  after,  to  form  Sulphur  with 
inflammab|e  matters.  The  calcined  Earth,  combined  afrefh  with  that 
Acid,  regenerates  Gypfum  again  3  and  the  common  Quick-limes,  or 
unburnt  calcareous  Earths,  yield  with  the  fame  Acid  the  fame  com¬ 
pound. 

(b)  Bolognian  Stone.']  Mr.  Margraf  firft  obferved  that  this  property 
is  common  to  the  other  Gypfum s,  when  pure  from  metallic  or  other 
heterogeneous  admixtures  3  and  that  the  artificial  Gypiums  fiucceed 
equally  with  the  natural.  For  preparing  this  Phofporus  in  perfeftion, 
he  direfts  the  Stone  to  be  pulveiifed  in  a  glafs -mortar,  and  the  Powder 
made  up  into  thin  cakes  with  mucilage  of  Gum-tragacanth  3  a  good 
wind-furnace  being  filled  to  about  three-fourths  its  height  with  imall 
pieces  of  Charcoal,  the  cakes,  thoroughly  dried,  are  to  be  fpread  upon 
the  unlighted  pieces  at  the  top,  and  the  furnace  filled  up  with  more 
Charcoal  :  After  the  fire  has  burnt  out,  the  cakes  are  found  on  the 
grate,  and  may  be  eafily  freed  from  the  afhes  that  adhere,  by  blowing. 
T  he  light  of  thefe  maffes  is  fometimes  white,  fometimes  like  that  of  a 

burning 
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Monte  di  Paderno,  about  three  miles  from  Bologna;  RnTnrw 
as  alio  on  the  Piedalbino  at  the  foot  of  the  Alps, 
about  eight  miles  from  the  fame  city.  It  is  met  with 
chiefly  after  heavy  rains  ;  by  which  the  loofe  earth  is 
wafhed  off,  and  the  Stone  left  bare.  It  is  of  various 
figures  and  fizes :  fome  mafies  weigh  no  lefs  than  eight 
pounds ;  but  thofe  of  an  dunce  or  two  anfwer  bell 
for  making  the  Phofphorus. 

The  Phofphorus  is  thus  prepared.  Some  of  thePholplw- 
finefb  Stones  are  reduced  into  a  fubtile  powder  in  arus’ 

•brals  mortar  ;  and  entire  Stones,  well  cleaned  or  filed 
on  the  furface,  and  moiftened  with  Spirit  of  Wine, 
are  rolled  in  this  Powder,  and  the  procefs  feveral 
times  repeated,  till  they  are  all  over  coated  with  the 
Powder;  after  which  the  Stones  are  calcined  among  ’ 
burning  Charcoal  in  a  moderate  wind-furnace.  When 
grown  cold,  they  are  commonly  cleared  from  the 
powdery  cruft,  and  wrapt  up  in  cotton.  The  prim 
cipal  cautions  in  the  operation  are,  that  no  iron  in- 
ftruments  be  made  ufe  of  in  the  whole  procefs ;  that 
the  coals  be  not  too  large,  dufty,  or  foul ;  and  that 
the  Stones  be  fuffered  to  grow  thoroughly  cold  before 
they  are  taken  out  of  the  furnace. 

This  Phofphorus,  like  that  of  Balduin,  appears  lu¬ 
minous  in  the  dark,  after  being  expofed  for  a  time  to 
the  iun  s  light :  if  made  in  perfection,  expofure  for  a 
few  minutes  is  fufficient :  The  inferior  kinds  require 
fometimes  an  hour  or  more.  It  proves  more  lumi¬ 
nous  when  ^expofed  in  a  fhady  place,  than  to  the  di¬ 
rect  rays  of  the  fun  :  Hot  funfhine  is  apt  to  deftroy 
its  power.  It  has  been  diftinguiftied  by  different 
names;  Phofporus  bononienjis ,  it  aliens,  mineralise  lapis 
•  lucidus  or  luminofus ;  ignis  frigidus ;  fpongia  folis. 

CLASS 

(  binning  coal  :  A  fecond  calcination  generally  increases  their  luminous 
quality. 

nitrification  of  gypfeous  Earths. ]  The  gypfeous  Earths  flow  readily 
I  with  Borax  into  a  yellow  glafs,  with  Sal  Mirabiie  into  a  fine  greenifh 
;  yellow,  but  do  not  perfectly  vitrify  with  other  Salts,  tinlefs  the  quan- 
;tsty  of  fait  is  large,  and  the  fire  extremely  ftrong.  Mixtures  of  them 
with  argillaceous  Earths  vitrify  without  any  la-line  addition,  efpecially 
I*  expofed  to  the  immediate  aftion  of  the  fire.  They  do  not  melt  with 
any  pure  Earth  of  the  other  c lades ;  nor  do  they  bake  or  cohere  in  the 
nre  with  any  but  the  Cryftalline.  ‘ 

0 
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CLASS  IV.  Argillaceous  Earths 

and  Stones. 

Earths  forming  with  water  a  tenacious  Pafte^  or  foft 
Stones burning  hard  (c); — corroded  by  ftrong  coclton 
in  the  concentrated  mineral  Acids ,  but  not  a  bled  on  by 
moderate  digeftion. 

I.  BOLES. 

THREE  kinds  of  Boies  are  ranked  among  me¬ 
dicinal  Earths,  Armenian,  red,  and  white. 
That  met  with  in  the  fhops  under  the  name  of  Arme¬ 
nian 

(c)  'Tenacious  Pajle — burning  hard.']  Thefe  me  the  properties  of 
Clays,  on  which  their  utility  depends  as  the  bafis  of  Earthen -wares. 
When  foftened  with  water  they  prove  fo  duftile  and  cohelive,  as  to  be 
formed  with  eafe  into  any  figure  j  and,  expofed  afterwards  to  the  fire, 
they  acquire  a  degree  of  hardnefs,  which  becomes  greater  and  greater 
in  proportion  to  the  vehemence  and  continuance  of  the  heat. 

Pure  Clay,  foftened  to  a  due  confidence  for  being  worked,  not  only 
coheres  together,  but  ftieks  to  the  hands  5  in  drying,  it  contracts  an 
inch  or  more  in  twelve,  and  hence  is  very  liable  to  crack,  unlefs  the 
cxficcation  is  performed  exceeding  (lowly  ;  in.  burning,  it  is  fubje£l  to 
the  fame  inconvenience,  unlels  very  gradually  and  equally  heated. 
When  thoroughly  burnt,  if  it  has  efcaped  thofe  imperfections,  it  proves 
folid  and  compact,  and  fo  hard  as  to  ftrike  fire  with  any  Steel :  VeffelS 
made  of  it  are  not  penetrated  by  any  kind  of  liquid,  and  refill  Salts  and 
Glades  brought  by  fire  into  the  thinned  fufion,  excepting  thofe  which 
corrode  and  diffolve  by  degrees  the  Earth  itfelf,  as  Glafs  of  Lead  ;  and 
even  this  penetrating  Glafs,  there  is  fcarce  any  other  Earth  that  refills 
fo  long  :  but,  in  counterbalance  to  thefe  good  qualities,  they  want  the 
whitenefs  and  femitranfparency  required  in  ornamental  vafes,  and  can¬ 
not  be  heated  or  cooled,  but  with  filch  precautions  as  can  rarely  be 
complied  with  in  common  buiinefs,  without  cracking  or  flying  in 
pieces. 

Clay,  that  has  once  been  expofed  to  any  considerable  heat,  and  af¬ 
terwards  reduced  to  Powder,  has  no  longer  any  degree  of  tenacity. 
Frefh  Clay,  divided  by  a  due  proportion  of  this  Powder,  proves  lefs  te¬ 
nacious  than  by  itfelf,  not  flicking  to  the  hands,  though  cohering  fuf- 
ficiently  together  ;  it  (brinks  ]efs  in  drying,  is  lefs  apt  to  crack,  and 
lefs  fufceptible  of  injury  from  alternations  of  heat  and  cold,  but  at  the 
fame  time  lefs  folid  and  compact.  Confiderable  differences  are  obferved 
in  thefe  refpeds,  not  only  according  to  the  quantity  of  the  dividing 
matter,  but  according  as  it  is  in  finer  or  coarfer  powder. 

Veffels  made  with  a  moderate  proportion  of  fine  Powder,  as  half  the 
weight  of  the  Clay,  are  compact  and  lblid,  but  Hill  very  liable  to  crack 
from  hidden  heat  or  cold  ;  thole  with  a  larger  proportion,  as  twice  or 
thrice  the  quantity  of  the  Clay,  are  free  from  that  imperfeftien,  but  fo 
friable  as  to  crumble  betwixt  the  fingers.  Nor  does  there  appear  to  be' 

any 
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nian  is  not  the  produce  of  Armenia  or  any  of  the  Bole 
oriental  countries,  but,  like  the  others,  of  different  Arm. 
parts  of  Europe,  as  Bohemia,  Silefia,  Saxony,  Hun-  1 ^ 

gary, 

any  medium  betwixt  a  difpofition  to  crack  and  to  crumble  ;  all  the 
Compounds  made  of  Clay  and  fine  Powders,  having  one  or  the  other',  or 
both  imperfe&ions. —  Coarfer  Powders,  about  the  fize  of  middling 
Sand,  form,  with  an  equal  weight  of  Clay,  compounds  fufficiently 
folid,  and  much  lets  apt  to  crack  than  the  mixtures  with  fine  Powders  : 

Two  parts  of  coarfe  Powder,  and  one  of  Clay,  prove  moderately  folid, 
and  but  little  difpofed  to  crack :  A  mixture  of  three  parts  and  one,, 
though  heated  and  cooled  fuddenly,  does  not  crack  at  all,  but  fuffers 
very  fluid  fub dances  to  tranfude ;  folidity,  and  refiftance  to  quick  vicif- 
ftudes  of  cold  and  heat,  Teeming  here  alfo  to  be  incompatible. 

Different  earthy  matters,  employed  for  dividing  Clay,  agree  nearly 
in  thefe  general  mechanical  effe&s  ;  but  they  differ  confiderably  in  other 
refpeas,  according  to  the  chemical  qualities  of  the  particular  Earth. 

(i.)  Pure  Clay,  mixed  with  pure  Clay  that  has  been  burnt,  is  no  other 
than  one  Ample  Earth,  and  is  neither  to  be  melted,  or  foftened,  or 
made  in  any  degree  tranfparent,  by  the  moft  intenfe  fires.  (2.)  Mix¬ 
tures  of  Clay  with  gypfeous  Earths  burn  whiter  than  Clay  alone :  In 
certain  proportions,  as  two  parts  of  Clay  to  three  of  Gypfum,  they  be¬ 
come,  in  a  moderate  fire,  femitranfparent  j  and,  in  a  ftrong  one,  they 
melt.  (3.)  Calcareous  Earths,  in  fmall  proportion,  bake  tolerably  coin- 
paft  and  white,  and,  added  to  other  compofitions,  feem  to  improve 
their  compaftnefs.  If  the  quantity  of  the  calcareous  Earth  nearly 
equals  that  of  the  Clay,  the  mixture  melts  into  a  yellow  Glafs  $  if  it 
confiderably  exceeds,  the  produft  acquires  the  qualities  of  QuickTime. 

(4..)  Veffels  made  from  Clay  and  Sand,  in  whatever  proportion,  do  not 
melt  in  the  ftrongeft  fire,  but  they  fometimes  bend  or  foften,  fo  as  to 
yield  to  the  tongs  :  Glaffes,  in  thin  fulion,  penetrate  them,  by  diffolving 
the  Sand  :  If  gypfeous  or  calcareous  Earths  are  urged  in  fuch  a  crucible 
with  a  vehement  heat,  the  vellel  and  its  contents  run  all  into  one  mafs. 

In  moderate  fires  thefe  veffels  prove  tolerably  compaff,  and  retain  moft 
kinds  of  Salts  in  fufion  ;  but  they  are  liable  to  crack,  efpecially  when 
large,  and  do  not  long  ihftain  melted  metals,  being  apt  to  be  burft  by 
their  weight:  Such  are  the  Heffian  crucibles.  (5.)  Flint  forms' whiter 
compounds  taan  Sand,  and  hence  is  made  ufe  of  as  the  dividing  ingre¬ 
dient  in  the  common  white  wares.  (6.)  Talc  yields  very  compact 
maffes,  which  freely  ftrike  fire  with  Steel,  and  never  melt  or  foften. 

(7.)  Mixtures  of  Clay  and  Black-lead  (which  feems  a  fpecies  of  Talc) 
are  not  liable  to  crack  from  alternations  of  heat  and  cold,  but  ex¬ 
tremely  porous  :  Hence  Black-lead  crucibles  anfwer  excellently  for  the 
melting  of  metals,  and  Hand  feveral  repeated  fufions  ;  whilft  Salts, 
flowing  thin,  tranfude  through  them,  almoft  as  water  through  a  fieve  : 
Sulphureous  bodies,  as  Antimony,  corrode  them.  Thefe  mixtures, 
when  only  moderately  burnt,  prove  fo  foft  as  to  be  cut  with  a  knife  • 
a  property  for  fome  purpofes  very  valuable :  Thus  a  door,  &c.  may  be 
cut  in  a  Black-lead  pot,  fo  as  to  make  it  a  commodious  portable  fur¬ 
nace.  t 

Pure  Clay,  foftened  with  water  and  incruftated  on  earthen  veffels 
that  have  been  burnt,  does  not  adhere  to  them,  or  fcales  off  again, 
upon  expofure  to  the  fire;  applied  to  unburnt  veffels,  it  adheres  and 
incorporates.  Divided.  Clay  unites  with  them  in  both  ftates. — Vitreous 
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gary,  Tranfyl  vania,  France,  Norway,  iSc.  The  French 
employ  chiefly  the  Bole  of  BIois.  We  need  not  be 
felicitous  about  the  particular  place  where  any  of  the 
Boles  have  been  dug,  provided  they  are  pure  and  of 
a  good  quality. 

i.  Bole  Arrnenic  is  of  a  pale  colour,  between  red 
and  yellow,  fmooth  and  flipper y  to  the  touch,  fome- 
what  glofly,  pure  from  Sand  or  any  perceptible 
gritty  matter.  It  readily  crumbles  betwixt  the  fin¬ 
gers,  and  adheres  to  the  tongue.  Softened  with  wa¬ 
ter,  it  forms  a  fmooth  Fade  :  diluted  with  a  larger 

quantity 


matters,  melted  in  veffels  of  pure  Clay,  adhere  fo  firmly  as  not  to  be 
fieparated  ;  from  veffels  of  divided  Clay  they  may  be  knocked  off  by  a 
hammer. 

The  faline  fubftances,  which  promote  the  fufion  of  Clay,  (befides 
the  common  fluxes  of  all  the  Earths,  Alcali,  and  Borax)  are  chiefly 
Arfenic  fixed  by  Nitre,  and  the  fuiible  Salt  of  Urine ;  both  which  have 
little  effect  on  the  other  Earths,  though  mixed  with  them  in  a  large 
proportion.  Nitre,  which  readily  brings  the  cryftalline  Earths  into 
fufion,  and  Sal  Mirabile  and  Sandiver,  powerful  fluxes  for  the  calcare¬ 
ous,  do  not  perfedtly  vitrify  with  Clay.  Burnt  Clay  does  not  differ  in 
thefe  refpedfs  from  fuch  as  has  not  been  burnt,  nor  in  that  Angular  pro¬ 
perty  of  vitrifying  with  gypfeous  or  calcareous  Earths,  without  any 
faline  or  metallic  addition  ;  the  utmoff  vehemence  of  fire  feeming  to 
deftroy*  only  its  duftility,  or  that  power  by  which  it  coheres  when  pul- 
verified  and  moiftened  with  water.  It  is  laid  that  Clay,  added  in  the 
compolition  of  common  Glafs,  makes  it  tougher,  and  lefs  apt  to  crack. 

The  experiments,  from  which  the  foregoing  general  results  are 
drawn,  were  made  with  the  tougher  kind  of  tobacco-pipe  Clay,  which 
appears  to  be  one  of  the  pureft  of  the  Earths  of  this  clais.  There  is  a 
great  variety  of  Clays,  differing  in  the  degree  of  tenacity  of  the  Clay 
itfelf,  as  well  as  in  the  admixture  of  heterogeneous  matters.  The 
fleatitic  Earths  or  Stones  (fee  the  following  note)  are  no  other  than 
Clays  indurated,  or  deprived  of  their  mifcibility  with  water;  There  are 
Clays  of  all  the  intermediate  degrees  of  toughnefs,  from  thefe  to  the 
vifcid  Pipe-clay.  The  Sturbridge  Clay  appears  nearly  a  medium  be¬ 
twixt  thefe  two  extremes  :  Hence  it  is  made  into  pots  for  fuftaining  the 
glafs-houfe  fires,  without  any  addition  to  divide  it,  and  cannot  be 
worked,  when  mixed  with  fuch  large  proportions  cf  untenacious  Pow¬ 
ders,  as  the  more  vifcid  Clays  require.  The  loams,  or  brick  Earths, 
are  mixtures  of  Clay  aria  Sand  ;  the  coloured  Clays  and  loams  partici¬ 
pate  of  Iron  ;  hence  many  of  thefe  melt  in  a  ftrong  fire  without  any  ad¬ 
dition  ;  both  Clay  itfelf,  and  mixtures  of  it  with  cryftalline  Earths, 
being  brought  into  fufion  by  ferrugineous  calces,  though  the  fufible 
mixtures  of  Clay  and  calcareous  Earths  are,  by  the  fame  ingredient, 
prevented  from  melting.  The  bricks  made  from  feme  loams,  parti¬ 
cularly  the  Windf'or,  are,  when  moderately  burnt,  remarkably  free, 
fo  as  to  be  eafily  rubbed  fmooth,  cut,  fawed,  grooved,  &c.  Hence 
their  ufie  in  building  furnaces,  &c.  They  bear  a  coniiderably  ftrong 
fire,  but  in  a  vehement  one  I  have  often  melted  them. 
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quantity  of  water,  it  remains  for  a  confxderable  time 
iuipended. 

This  Earth  contains,  befides  the  purely  argilla¬ 
ceous;  a  fmall  portion  of  one  of  a  different  clafs,  which 
is  extradited  from  it  by  Acids.  Jn  each  of  the  follow¬ 
ing  experiments  were  employed  fixty  grains  of  the 
Bole,  (i*)  Spirit  of  vitriol  diflolved  eight  grains  : 
The  folution  was  clear  j  the  died  refiduum  grey, 
(2.)  Spirit  of  Nitre  diffolved  five  grains  :  The  folu¬ 
tion  appeared  fiightly  yeliowifh  >  the  refiduum  yel- 
lowifh  grey.  (3.)  Spirit  cf  Salt,  feven  grains:  The 
folution  not  green  as  Ettmulier  relates,  but  of  a  gold 
yellow  ;  the  refiduum  of  a  pale  fulphur  yellow.  (4.) 
Unfilled  Vinegar  diffolved  but  two  grains  :  The  fo¬ 
lution  was  clear,  but  rafted  bitterifh,  whilft  thofe 
made  in  the  mineral  acids  were  fweetilh  :  The  refi- 
duum  unchanged.  (5.)  Rhenilh  Wine  had  the  fame 
effect  as  diftilled  Vinegar,  except  that  the  liquor 

,  -  j  bitter.  (6.)  Frefh  citron  juice 

diffolved  five  grains:  The  liquor  was  clear,  thickifh, 
and  had  a  kind  of  vitriolic  tafte  :  The  refiduum  un¬ 
changed.  (7.)  Alcaline  Lixivia,  diffolved  nothin^; 
but  the  Bole  was  found  to  have  abforbed  a  part  of 
the  Alcali,  appearing  when  dried  of  a  darker  colour, 
^dwetghing  fifteen  grains,  or  one  fourth,  more  than 
at  firfr.  (8.)  Spirit  of  Sal  Ammoniac  on  the  other 
hand  diffolved  two  grains  of  the  Bole  :  The  refiduum 
unchanged.  .  (9.)  Lime-water  had  no  effed.  (10.) 
^Rectified  Spirit  of  wine  took  up  four  grains,  without 
occanoning  any  further  alteration. 

Four  ounces  of  Bole  Armenic,  diftilled  in  a  glafs- 
iretort  in  an  open  fire,  yielded  three  drachms  of  a  faline 
Phlegm,  which  fmelt  a  little  urinous,  and  changed 
yrup  of  Violets  green.  In  the  neck  of  the  retort 
wvas  found  a  little  powdery  faline  matter,  which  had 
Bn  ammoniacal  tafte,  but  it  was  in  too  fmall  quantity 
to  be  colleded  or  further  examined. 

Bole  Armenic,  like  moft  other  coloured  Earths, 
contains  a  portion  of  ferrugineous  matter,  to  which 
Its  colour  is  owing,  and  which  may  be  feoarated  by 

y°L-  l  d  thf 


33 

Bole 

Arm. 


Examined 
by  Acids, 
&c. 


Examined 
by  diftiiia«» 
tion. 


Contain* 

Iron. 


and  vitri¬ 
olic  Acids. 


Medicinal 

nfe. 


Red 


examined 
4>y  Acids, 
&c. 


Earths  and  Stones. 

the  magnet  after  the  Bole  has  been  calcined  with  Oil 
or  other  inflammable  matters.  It  is  likewife  impreg¬ 
nated  with  vitriolic  Acid :  And  hence,  when  mixed 
with  Nitre  or  Sea-falt,  it  extricates  the  Acids  of  thofe 
Salts  in  the  fire :  It  was  probably  by  the  Acid  of  the 
Bole,  that  the  Alcaiine  Salt,  in  Exp.  7-  was  abforbed 
and  detained. 

This  Earth  is  employed  medicinally  as  a  ftyptic, 
both  internally  and  externally  •,  a  virtue  which  feems 
to  proceed  from  its  ferrugineous  impregnation  :  To 
the  antipeftilential  and  alexipharmac  qualities,  for 
which  it  has  long  been  celebrated,  it  has  no  pretence : 
And  the  foregoing  experiments  fufficiently  evince, 
that  the  abforbent  ones,  which  fome  aicribe  to  it,  have 
no  juft  foundation.  It  is  prepared  or  purified  by 
walking  over  with  water*,  the  pure  Bole  remaining 
iufpended  for  a  confiderable  time,  fo  as  to  oe  poured  off 
with  the  liquor,  whilft  the  fandy  or  other  groffer  matter 
remains  behind  *,  after  the  Bole  has  fettled  from  the 
water,  it  is  moderately  dried,  formed  into  rolls  or 
cakes,  and  afterwards  further  exficcated  for  ufe. 
Some  have  condemned  this  method  of  purification,  as 
depriving  the  Bole  of  a  certain  central  Sait,  but  this 
Earth  contains  nothing  that  water  is  capable  of  ex¬ 
tracting  ;  Bole  Armemc,  treated  with  water,  re¬ 
mained  nndiminiihed  in  weight,  and  neither  the  Bole 
or  the  water  received  any  fenfible  alteration. 

IL  The  common  red  Bole  is  coarfer  than  the  Ar¬ 
menian,  and  participates  more  largely  of  Iron  *,  hence 
it  is  never  given  internally,  unlefs  to  cattle..  I  exa¬ 
mined  it  in  the  fame  manner  as  the  Armenian,  em¬ 
ploying,  with  each  menftruum,  fixty  grains  of  the 
Earth,  (i.)  Spirit  of  Vitriol  diffolved  five  grains; 
the  Solution  tailed  like  Vitriol  of  Iron  *,  its  colour 
was  white,  that  of  the  remaining  Bole  brownifh  grey. 
{2.)  Spirit  of  Nitre  diffolved  feven  grains;  the  folu- 
tion  was  yellowifti,  and  of  a  vitriolic  tafte,  the  refi- 
duum  yellowifti  brown.  (3.)  Spirit  of  Salt  diffolved 
fix  grains ;  the  liquor  deep  yellow,  and  of  a  vitriolic 
talle*,  the  refiduum  yellowifti  white.  (4.)  Diftilled 

•Vinegar  took  up  but  three  grains  ;  the  liquor  clear 
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and  fweetifh ;  the  refiduum  rather  darker  coloured  Red 
than  the  Bole  was  at  firft.  (5.)  Citron  juice  ex-  Bole. 
trailed  live  grains,  and  left  the  Bole  fomewhat  L— 
paler;  the  liquor  had  an  earthy  kind  of  tafle.  (6.) 

Rhenifh  Wine  diffolved  no  more  than  one  grain  ;  the 
remaining  Bole  unchanged.  (7.)  A  ftrong  fixt  alca- 
line  Lixivium  received  no  tinfture  from  the  Bole,  but 
was  in  part  abforbed  by  it,  the  dried  matter  weighing 
twelve  grains  more  than  the  Earth  employed  ;  its 
colour  was  fomewhat  darker.  (8.)  Spirit  of  Sal  Am¬ 
moniac  diffolved  two  grains  ;  the  liquor  was  clear j 
the  remaining  Bole  fomewhat  darker.  (9.)  Lime- 
water  diffolved  three  grains.  (10)  Rectified  Spirit  of 
Wine  two  grains.  (11.)  Common  water  had  not  the 
lead  effedt. 

Four  ounces  of  red  Bole,  diftilled  in  an  open  fire,  By  diftiU 
yielded  twro  drachms  and  a  half  of  urinous  phlegm  ; iaLlon* 
the  remaining  Bole  preferving  its  original  colour.  On 
previoufly  digefting  the  Bole  with  a  faturated  alcaline 
Lixivium,  fomewhat  more  of  the  urinous  matter  was 
produced,  and  the  diflilled  liquor  had  a  volatile  fmell ; 
an  experiment  which  may  deferve  further  confider- 
ation. 

III.  The  white  Bole  is  brought  to  us  ready  wafned,  White 
and  formed  into  large  rolls  or  cylindric  glebes,  not  of  Bole. 
a  chalky  whitenefs,  but  rather  of  an  afh  colour.  For-  { — * — 
merly  it  came  only  from  Tufcany  on  the  iiland  El- 
va,  at  prefent  it  is  fupplied  chiefly  from  Norway,  the 
ifland  of  Bornholm,  or  places  nearer  home.  It  dif¬ 
fers  from  the  two  preceeding,  in  containing  no  ma- 
nifefl  irony  matter,  and  confequently  in  wanting  their 
aflringency.  It  has  been  recommended  as  an  ah- 
forbent,  but  experiments  made  upon  it  with  Acids 
fhew  that  it  little  deferves  that  char  after,  any  more 
than  the  other  Boles.  Some  have  a  method  of  reco-  Pearls 
vering  the  luftre  of  Pearls,  efpeciaily  the  Scotch  ones, cieaned* 
by  warming  them  a  little  over  the  fire,  and  rubbing 
them  with  powdered  white  Bole. 

Out  of  fixty  grains  of  this  kind  of  Bole,  (r.)  white 
Spirit  of  Vitriol  diiTolved  four  grains :  The  foiution  Bole  exi- 
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was  dear,  and  had  fcarce  any  vitriolic  tafte;  the 
refiduum  grey,  (2.)  Spirit  of  Nitre  diifolved  fix 
grains  :  Both  the  liquor  and  the  refiduum  looked 
yellowifh.  (3.)  Spirit  of  Salt,  five  grains  :  Both  the 
Menftruum  and  the  Bole  unaltered  in  colour.  <4.) 
Diftilled  Vinegar,  two  grains :  the  liquor  dear,  the  Bole 
unaltered.  (5.)  Citron  juice,  fix  grains :  the  folution 
tailed  bitterifh ;  the  Earth  looked  fomewhat  darker. 
(6.)  Rhenilh  Wine  took  up  nothing,  but  fomewhat 
darkened  the  colour.  (7.)  Fixed  Ale ali  was  in  part 
retained,  as  by  the  other  Boles ;  increafing  the 
weight  ten  grains,  or  one  fixth.  (8.)  Spirit  of  Sal 
Ammoniac  diifolved  three  grains;  the  liquor  ap¬ 
peared  tinged  a  little ;  the  Bole  fomewhat  darker. 
(9.)  Lime-water  diifolved  two  grains;  the  liquor 
clear,  the  Bole  unchanged.  (10.)  Rectified  Spirit  of 
Wine  dillblved  four  grains,  and  left  the  Bole  un¬ 
altered.  (11.)  Pure  dillilled  water  took  up  three 
grains  ;  but  the  part  difiblved  gradually  fell  down 
again,  not  in  the  form  of  powder,  but  what  is  pretty 
remarkable,  in  flakes  refembling  a  kind  of  mouldi- 
iiefs. 

Four  ounces  of  white  Bole  yielded  in  diftillation 
only  one  drachm  and  a  half  of  a  yellowifh  phlegmatic 
liquor,  which  fmelt  fomewhat  empyreumatic,  and 
changed  Syrup  of  Violets  green  :  The  Caput  Mor¬ 
al  um  was  grey. 

II.  TRIPOLI. 

s  rip  HIS  Earth,  brought  perhaps  at  firfi:  from 
Tripoli  in  Barbary,  is  now  found  in  feveral 
parts  of  Europe ;  in  the  ifland  of  Corfica,  Ifchia,  at 
Bayonne,  in  Spain,  in  feveral  hills  in  France,  par¬ 
ticularly  at  Poligny  near  Rennes  in  Britanny,  where 
it  lies  in  Strata  about  a  foot  thick.  It  is  always  of 
a  yellowifh  colour,  commonly  about  the  fhade  called 
an  Ifabella  yellow,  fometimes  paler,  fometimes  deeper, 
or  variegated  with  darker  flreaks  inclining  to  reddifh. 
The  bell  fort  is  loft,  and  eafily  rubbed,  yet  compabfc 
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and  not  very  powdery,  free  from  Sand  or  Gritt,  of-pRjpc,  j 
no  tafte  or  fmell,  and  not  very  heavy.  It  burns  •  j 
hard  like  the  common  potter’s  Earth,  from  which  it  c!>  emical 
differs  little  otherwife  in  quality,  than  in  being  more Hlftory' 
difficultly  vitrefcible.  Its  principal  ufe  is  for  the 
poliffiing  of  metalline  utenfils,  optic  glaffes,  &c~ 

Some  have  employed  it  in  the  diftillation  of  acid 
Spirits,  but  very  unfrugally  •,  common  Loams  and 
Brick  earths  being  fitter  for  that  purpofe,  as  well  as 
cheaper.  Stahl  made  ufe  of  it  in  an  ointment 
for  the  itch,  which  I  prepared  for  him  here,  and 
which  was  compofed  of  an  Amalgam,  ground  firil 
with  as  much  Tripoli  as  rendered  it  pulverable, 
and  then  mixed  with  the  camphorated  white  Oint¬ 
ment, 

Two  ounces  of  powdered  Tripoli,  diftilled  in  a 
glafs  retort  in  an  open  fire,  yielded  at  laft  two  fcruples 
of  a  weak  Spirit  of  Salt ;  and  in  the  neck  of  the ' 
retort  was  found  a  little  blackiffi  Sal  Ammoniac.  The 
refiduum  weighed  four  fcruples  lefs  than  at  firft. 

Mixed  with  Nitre,  it  extricated  the  Acid  of  that 
Salt,  and  gave  over  its  own  marine  Acid  •,  the  diftilled 
liquor  proving  an  Aqua  Regia,  and  diffolving  Gold, 

Out  of  fixty  grains  of  Tripoli,  Oil  of  Vitriol  dif- 
folved  only  one  grain;  Spirit  of  Vitriol,  two-.  Spirit 
of  Salt,  three;  Spirit  of  Nitre,  five;  and  Aqua 
Regis,  eleven.  The  folutions  in  the  vitriolic  and 
marine  Acids  were  colourlefs :  That  in  the  nitrous, 
yellowifh  ;  and  that  made  with  Aqua  Regis,  of  a 
deeper  yellow,  the  Earth  remaining  white.  Diftilled 
Vinegar,  and  fixt  and  volatile  Alcalies,  had  no 
effedb :  but  the  Cauftic  fixt  Alcali  difiblved  feven 
grains. 


III.  LAPIS 
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'  HI.  LAPIS  NEPHRITICUS.  (1) 

THE  Lapis  Nephriticus  is  a  foft,  brittle^  opakc 
Stone,  not  fufceptible  of  a  good  polifh,  fmooth, 
and,  as  it  yere,  unctuous  to  the  touch,  variegated 
with  different  colours,  among  which  green  is  the 
principal.  It  is  found  in  New  and  Old  Spain,1  ip 
Swifferland,  Bohemia,  and  Saxony.  From  its  ima¬ 
ginary  medical  virtues  again!!  nephritic  diforders,  it 
has  been  ranked  among  the  precious  Stones  j  but  in 

all 

(d)  Lapis  Nephriticus. ]  The  Lapis  Nephriticus  js  a  fpecies  of  the 
indurated  Clays  called  from  their  unftuouty,  Steatite  t  With  thefe  it 
agrees,  not  only  in  its  obvioiis  properties,  but  likewife  in  its  burning 
hard,  the  grand  character  of  argillaceous  Earths.  Its  gieen  colour  leems 
to  proceed  from  copper  ’  Pott  relates,  tnat  on  fuiion  with  an  equal 
(quantity  of  Borax,  it  yielded  a  beautiful  red  mafs,  relembling  an  agate, 
with  a-  grain  of  Copper  at  the  bottom.  It  is  conficlerabiy  the  haideff 
of  the  fubftances  of  this  clafs. 

The  Steatites,  or  Sope-rock,  is  faid  to  be  plentiful  in  fome  parts  of 
England,  particularly  in  Cornwall.  It.  is  in  general  fo  loit  as  to  be 
eafiiy  cut  with  a  knife,  and  turned  in  a  latne.  Among  the  Giifons  in 
Swifferland,  it  is  turned  into  pots  for  culinary  ufes,  by  a  pointed  tool 
moved  round  by  a  mill  j  whence  the  hone  is  called  Lapis  Cllans.  It 
is  Laid  that  a  great  number  of  thefe  veffels  are  cut  out  of  one  mafs, 
with  fuch  nicety,  that  they  all  fit  exactly  into  one  anotnei  again, 
and  appear  but  one  ;  that  they  are  very  durable  ;  and  that  when  clack¬ 
ed,  the}  are  joined  by  an  Iron  wire.  The  author  above-mentioned 
obferyes,  that  childrens  Marbles,  and  the  China  figures,  are  made  of 
Steatitae:  and  fufpefts,  that  the  heads,  RatueS,  and  other  monuments 
of  ancient  artiffs,  whofe  elegance,  hardnefs,  and  durability  are  the 
admiration  of  ours,  were  cut  from  fome  of  the  foft  ffeatitK  Earths, 
which,  after  having  freely  yielded  to  the  tool,  and  received  the  foim, 
acquired  from  fire  the  hardnefs  of  Stones,  and  were  finally  embeLifhed 
with  the  pobfh  which  they  ft  ill  retain.  Tnusmucn  is  ceitgin,  that  the 
Steatite  burn  to  a  great  degree  of  hardnefs,  fo  as  to  flnke  fh  e  in  abundance 
with  Steel,  and  bear  a  fine  polifh  ;  and  that  the  ancients  were  well  ac¬ 
quainted  with  thefe  Stones  and  their  properties.  Jheophraftus  exprefsly 
mentions  a  Stone  found  at  Siphue,  fo  foft  as  to  be  ufed  by  the  fculptci 
and  turner,  and  cut  into  veffels  for  the  table,  and  which,  when  heated 
and  impregnated  with  Oil,  became  very  black  and  folid. 

The  greyifli  and  pale  greeniih  Steatitae  commonly  burn  white  in  an 
open  6.re,  but  in  clofe  veffels  yellow  :  the  yello  v  forts  burn  red,  as 
participating  of  Iron,  which,  on  digeffion  in  Aqua  Regis,  is  extracted, 
and  tinges  the  meniiiuum  yellow.  Thofe  which  are  naturally  pure 
from  Iron,  or  have  been  purified  from  it  by  Aqua  Regia,  melt  with 
twice  their  weight  of  fixt  Arfemc  into  a  fine  yellow  Glafs ;  and  With 
equal  their  weight  of  Borax,  into  a  greeniih  one,  notill  refembiing^ 
the  Beryl.  With  Clay  they  form  a  compound  extremely  hard,  and  of 
great  white  nets,  Thefe  experiments  were  made  by  Mr.  Pott  on  the 
Steatites  of  Bareuth  ih  Franconia,  there  called  Schrneerj\ein>  Speckjiebt, 
Meelhatpi  j  and  by  me,  with  the  fame  iuccefs,  on  ti  e  malfes  met  w  ith  in 
the  fhops  under  the  name  of  French  Chaik,  lo  called  perhaps  from  their 
drawing  white  lines  on  eioth» 


•  •  ' 
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all  its  fenfible  qualities  it  is  very  far  removed  from  Nephri. 
thole  of  that  clafs.  It  is  furprizing  that  Hernandez,  ticus. 
De  Boot,  and  others,  fhould  have  referred  it  even  to 
the  Jafpers,  the  Agates,  or  the  Marbles ;  from  all 
which  it  is  extremely  and  obvioufly  different :  though 
it  has  the  green  fpecks  of  the  Jafpers,  it  never  has 
their  red  ones :  it  wants  the  hardnefs  and  compadt- 
nefs  of  thofe  Stones  *,  and  they,  the  undluofity  or 
fopinels  of  the  Nephritic.  Profelfor  Nebel,  in  1733, 
publifhed  a  differtation  on  a  new  nephritic  Stone : 
but  this,  from  his  own  account  of  it,  and  the  lpe- 
cknen  fent  me,  appears  to  be  an  entirely  different  one  ; 
not  having  the  green  colour,  the  fpecks,  the  lopinefs, 
nor  any  of  the  characters  of  the  Lapis  Nephriticus. 

On  examining  the  nephritic  Stone  by  Menftrua,  Examined 
nothing  very  remarkable  was  obferved  ;  except  that  byMen^ 

4  part  of  it  was  extracted  by  all  Acids,  and  by  fome ltrua‘ 
very  confiderable  one.  Out  of  fixty  grains,  diftilled 
Vinegar  dillolved  three  ;  Oil  of  Vitriol,  feven ;  Spirit 
of  Vitriol,  fourteen;  Spirit  of  Nitre,  fixteen ;  Aqua 
Regia,  eighteen ;  and  Spirit  of  Salt,  twenty.  The 
Spirit  of  Salt  acquired  a  greenifh  yellow  TinCture, 

Aqua  Regia  a  Gold  yellow ;  Oil  of  Vitriol  a  dark 
brownifh  ;  the  other  Acids  remained  colourlefs.  Both 
the  marine  Acid  and  Aqua  Regia  left  the  undiffolved 
Earth  whitifh,  the  nitrous  Acid  greyifh,  the  diluted 
vitriolic  Acid  brownifh  yellow,  the  concentrated  light 
reddifh  brown ;  the  acetous,  unchanged. 

An  ounce  of  powdered  Lapis  Nephriticus,  diftilled  By  diftii- 
in  a  retort  in  an  open  fire,  yielded  about  a  drachm latl0X1* 
and  a  half  of  phlegm,  which  had  a  penetrating  em- 
pyreumatic  fmell,  and  made  no  change  in  the  colour 
of  Syrup  of  Violets.  On  diftilling  four  ounces,  I 
had  an  appearance  of  an  adtual  empyreumatic  Oil  *, 
with  a  faline  matter,  which  was  found  to  be  Sal  Am¬ 
moniac  ;  for  it  effervefced  with  Oil  of  Vitriol,  and 
emitted  fumes  refembling  thofe  of  Spirit  of  Salt, 
and  with  fixt  Alcali  it  yielded  urinous  vapours.  The 
matter  remaining  in  the  retort  was  of  a  reddifh 
brown  colour. 
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An  ounce  of  the  powdered  Stone,  mixed  with  m 
equal  quantity  of  fixed  alcaline  Salt,  and  urged  with 
a  ftrong  fire,  did  not  melt;  but  formed  a  quite 
porous  mafs,  in  colour  inclining  to  reddifh  grey, 
and  weighing  two  drachms  lefs  than  the  mixture  did 
at  fir  ft. 


CLASS  V.  Taeky  Earths  and 

Stones. 

Earths ,  or  [oft  flany  concretes ;  —  not  affed  on  by  any 
Acid ;  —  and  fcarce  calcinable  by  fire. 

I.  VENICE  TALC. 

VENICE  Talc  is  a  foft  fmooth  concrete,  unc¬ 
tuous  or  fopy  to  the  touch,  of  a  whitifh  or 
pale'  green ifh  colour,  with  a  Silver-like  luftre,  gene¬ 
rally  found  in  fmall  pieces.  It  may  be  fplit  into 
numerous  fine  plates  or  leaves  ;  which,  fingly,  prove 
fomewhat  flexible  and  elaftic,  and  perfectly  pellucid, 
though  the  entire  mafs  is  commonly  opake,  or  at 
mo  ft  Onlyfemktranfparent.  The  fmalleft  pieces  are  to 
be  preferred :  the  larger,  however  white  and  apparently 
pure  on  the  outfide,  being  apt  to  have  fpecks  or 
veins  of  heterogeneous  matter  in  the  internal  part. 
This  mineral  has  received  the  epithet  Venetian,  not 
from  its  being  originally  the  product  of  Venice,  but 
probably  from  that  city  having  formerly  been  \ 
principal  mart  for  it.  Thopgh  it  may  perhaps  be 
met  with  in  feme  parts  of  the  Venetian  dominions, 
it  is  more  common  in  other  countries  ;  in  Mufcovy, 
England,  Norway,  Hungary,  Bohemia,  Spain,  and 

the  Eaftern  nations. 

<  .  . 

Talc  is  generally  fuppofed  to  be  entirely  unfub- 
duable  by  fire;  But  Mr.  Boyle  relates,  that  having 
kept  feme  Venice  Talc  for  a  length  of  time  in  a 
glafs-houfe  furnace,  it  loft  of  its  volume,  its  com- 
padtnefs,  and  its  luftre,  and  became  more  brittle, 
though  it  {till  retained  the  appearance  which  it  had 

at 
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at  firft.  I  have  myfelf  alfo  obferved  a  like  effect,  Talc. 
the  Talc,  by  ftrong  calcination,  having  loll  its  luftre  ^ -v— « J 
and  un&uofity,  though  the  diminution  in  weight 
was  only  one  drachm  upon  fix  ounces ;  fome  white 
vapours  arofe  in  the  calcination,  refembling  thofe  of 
the  Acid  of  Sea-Salt,  but  no  fpirit  could  be  collected 
on  repeating  the  operation  in  a  retort  ;  the  Talc 
here  loft  nothing  of  its  weight,  but  had  contracted 
a  blackifh  hue,  Morhoff,  in  his  epiltle  to  Langelot, 
on  the  transmutation  of  metals,  declares,  that  he 
has  feeh  Talc,  in  the  fpace  of  half  an  hour,  and  by 
a  final!  fire,  calcined  into  a  fpongy  mafs,  friable  be¬ 
twixt  the  fingers  into  a  fubtile  Powder.  Charas  has 
already  queflioned  this  experiment,  and  we  may  be  cer¬ 
tain  it  was  not  performed  on  any  true  Talc  :  probably 
the  Tapis  Specularis,  or  Selenites,  were  miftaken 
for  Talc  ;  a  fufpicion  which  is  countenanced  by  the 
author’s  own  words;  -he  fays  the  mineral  was  de¬ 
prived  of  its  yellow  colour,  a  colour  which  thofe 
Stones  frequently  have,  but  Venice  Talc  has  not. 

Though  Talc  however  in  great  meafure  refills  the 
aCtion  of  culinary  fire,  I  have  found  it  incapable  of 
refilling  the  concentrated  Tolar  heat :  a  piece  of  the 
true  Venice  Talc,  expofed  to  the  focus  of  Tfchirn- 
haus’s  large  burning  lens,  prefently  melted  into  an 

untranfparent  vitrious  mafs.  -  . . 

I  have  examined  Talc  with  ail  the  mineral  Acids,  Examined 
and  with  alcaline  Lixivia,  which  fome  report  to  have  ^u^en~ 
a  greater  a&Ion  on  it;  but  without  finding  that 
either  of  them  had  any  aQion  at  all ;  the  Talc  re¬ 
maining  iindiminifbed  weight,  and  neither  the 
Talc  or  the  liquors  fuffering  any  fenfible  alte¬ 
ration.  I  have  calcined  it  alfo  with  Sulphur,  andwithfiuxes 
common  Salt,  with  Nitre,  with  Sal  Ammoniac; 
without  any  other  effeCt  than  a  little  change  in  its 
colour.  On  trying  to  melt  it  with  twice  its  weight 
of  Borax,  the  Talc  fell  to  the  bottom  as  foon  as  the 
Borax  came  into  fufion.  Alcaline  Salts,  and  Cauftic 
Alcalies,  taken  in  four  times  the  weight  of  the  Talc, 
fucceeded  no  better ;  this  refraCtory  Earth  refufing 


to 
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Talc,  to  unite  with  them  :  the  Salts  being  afterwards  de~ 
liquiated  in  the  air,  the-  addition  of  Acids  occafioned 


no  precipitation,  wine 
Aicalies-  had  taken  a 
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in;:  mail  have  done  if  the 
m  iuiion  any  part  of  the 


Talc  (e). 

TTfes.  Talc  is  employed,  in  thole  places  where  it  is  found 

in  any  considerable  qianucy,  in  compofitions  for 
earthen  veifels  *,  and  by  fome  for  tells  and  cupels. 
From  its  finoothnefs,  unbtuofity,  and  brightneis,  it 
has  been  greatly  celebrated  as  a  cofmetic ;  and  the 
chemifts  have  fubmitted  it  to  a  variety  of  operations, 
for  procuring  from  it  Oils,  Salts,  Tinctures,  Magi- 
ileries,  &c.  for  that  intention.  But  all  their  labours 
have  been  in  vain  ^  and  all  the  preparations  fold 
under  the  name  of  Talc  have  either  contained  nothing 
of  that  mineral,  or  only  a  fine  powder  of  it.  Oleum 
Tartar!  per  deliquium.  Vinegar  of  Litharge,  Solu¬ 
tion  of  Sugar,  Oil  of  Almonds,  or  Oil  of  Ben  with 
Sugar  of  Lead,  have  been  put  off  under  the  fpecious 
name  of  Oils  of  Talc.  Otto  Tachenius  pretended 
the  Terra  foliata  Tartari  to  be  an  artificial  Talc  j  and 
accordingly  vended,  for  Oil  of  Talc,  a  Solution  of 
that  Salt.  Dr.  Behms  Ointment  of  Talc,  which  had 
a  large  run  in  Venice,  I  found  to  be  no  other  than 
Pomatum  mixed  with  a  little  powdered  Talc. 

The 


(e)  Vitref ability  of  Kalcd]  .  The  author  feeras  to  have  failed  in  thefe 
experiments  from  ufing  too  large  a  proportion  of  the  Salts,  and  too 
weak,  a  heat.  Venice  Talc,  with  half  its  weight  of  alcaiine  Salt, 
may,  in  a  ftrong  fire,  be  brought  into  perfect  fufion,  though  not  to 
perfe6l  tranfp'arency  :  with  equal  its  weight,  or  lefs,  of  Borax,  it  runs 
into  a  beautiful,  pellucid,  green ifli  yellow  Glafs.  Talc  does  not  melt 
with  any  other  Earth,  nor  even  bake  or  cohere  with  any  but  the 
argillaceous  :  Mixtures  of  it  with  them  all  are  neverthelefs  brought 
into  fuiion  by  a  remarkably  lefs  quantity  of  ialine  matter  than  the 
ingredients  feparately  would  require.-  Thus  equal  parts  ol  Talc  and 
Chalk,  with  only  one  fourth  their  weight  of  Borax,  melt,  in  no  very 
vehement  fire,  into  a  fine  tranfparent,  greenifh  Glafs,  of  confiderable 
hardnefs,  and  great  luftre.  On  lubllituting  gypfeous  Earths,  as  the 
Lapis  Specularis,  to  Chalk,  the  fufion  was  as  eafy,  and  the  Glafs  as 
beautiful;  in  colour  not  green,  but  yellow,  like  the  Topaz.  Talc,  with 
half  its  weight  of  Sand,  and  a  quantity  of  Nitpe  equal  to  both,  yield¬ 
ed  alfo  a  tranfparent  Topaz-yeilow  Glafs.  Several  further  experiments 
on  Talc  may  be  feen  in  a  Memoir  by  Mr  Pott  (Mem.  de  l' Acad.  d$ 
Berlin,  1746,^  from  which  I  have  here  infected  only  thofe  which 
1  repeated  myfelf,  and  which  were  all  found  fully  to  fucceed. 
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rThe  pulverization  of  this  mineral  is  attended  with  Talc. 
•fome  difficulty.  The  more  brittle  pieces  may  be 
pulverized  pretty  eafily ;  but  the  very  tough  and  tion.eu?a' 
flexible  fcarce  at  all ;  nor  is  heating  the  mortar 
and  peftle  red  hot,  which  fome  recommend,  of  any 
advantage.  The  moft  commodious  method  of  re- 
ducing  it  into  fine  Powder  is,  by  cautioufiy  filing 
or  grating  it  with  a  fiffi-fkin. 


II.  SOLAR  TALC. 

BESIDES  the  white  and  greeniffi  Talcs  treated  Solar 
of  in  the  foregoing  article,  there  are  yellow.  Talc. 

ied,  and  black  foliaceous  concretes  diftinguifhed  by - * — J 

the  fame  name  *  but  thefe  are  in  general  rather  of 
the  gypfeous  than  talky  kind.  Thus  the  black 
Talc,  mentioned  by  tjoffmann,  which  laid  on  burn¬ 
ing  coals  falls  into  leaves,  and  acquires  a  golden 
colour,  feems  to  be  a  fpecies  of  Lapis  Specularis. 

Thofe  of  a  yellow  colour  have  been  called  folar 
Talcs,  and*  imagined  to  be  impregnated  with  a  ful- 
phur  of  Gold ;  which  fome  of  the  chemifts  have 
pretended  to  extradl  by  Spirit  of  Salt  or  Aqua  Re¬ 
gis.  But  the  yellow  tin&ure  which  thefe  minerals 
communicate,  and  the  red  fublimate  which  arifes  on 
diftilling  the  foiutions,  proceeds  entirely  from  a  fer- 
rugineous  matter,  common  to  thefe  with  other  co¬ 
loured  Earths. 

III.  AMIANTHUS. 

<  ■  *  •  ^ 

AMIANTHUS  and  Afbeflus  are  flony  con-AwiAN- 
cretes  of  the  talky  kind,  though  differing  from  thus. 
Talc  in  their  external  appearance.  They  are  not' — v— ^ 
near  fo  bright,  or  fo  fmooth  and  undtuous  ;  and  are 
compofed  not  of  leaves  or  plates,  but  of  long  fila¬ 
ments  like  flax ;  whence  they  have  been  called 
Earth-flax,  Linum  slfbejlinum .  They  have  been  fpun 
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AMiAN-into  Cloth,  and  formed  into  Paper,  incombufiibic 
thus.  anc|  indeilrudible  in  the  fire  (f). 


Pumice. 


Natural 
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IT.  PUMICE. 

Th  E  Pumice  is  a  light  very  fpongy  Stone, 
rough  to  the  touch,  and  eafily  rubbed  into 
Powder.  The  belt  fort  is  of  a  white  or  greyifh 
colour  :  fome  have  a  yellowifh,  brownifh,  or  blackifh 
tinge.  Boccone  mentions  a  red  Pumice  from  Radico- 

o 

fani,  but  probably  miftook  fome  other  Stone  for 
this.  I  have  myfeif  feen  there  abundance  of  reddifh 
Stones,  but  no  Pumice.  The  Pumice  is  found  only 
about  Volcanos,  and  appears  to  owe  the  form  in 
which  we  meet  with  it,  to  firong  calcination  by  the 
fubterraneous  heat.  It  is  thrown  put  from  the  Vol¬ 
cano,  along  with  the  fire  and  lava,  in  pieces  of 
various  figures  and  magnitudes,  fometirnes  pure,  and 
fometimes  intermixed  with  the  other  matter.  Sometimes 
it  is  taken  up  in  the  adjacent  Teas,  and  hence  has  been 
erronepufiy  fuppofed  by  fome  to  be  a  marine  pro- 
duflion  *3  to  be  petrified  fponge,  or  the  froth  ot  the 
fea  coagulated  and  indurated  with  Sand  or  other 
7  ..7>  fubftances. 


(f)  lnco?nhufiibie  Paper  and  Cloth .]  There  are  fome  forts  of  Afbef¬ 
tos  whofe  filaments  are  rigid  and  brittle;  others  more  flexible.  The 
firft  are  not  at  all  to  be  fpun  or  formed  into  Cloth,  and  the  latter  very 
difficultly.  This  manufacture  appears  to  have  been  known  among  the 
ancients,  who  according  to  Pliny  wrapt  the  corpfe  of  the  dead  in 
afbeitine  clothes  to  prel'erve  their  allies  feparate  from  thole  of  the 
funeral  pile;  an  ufe  to  which  they  are  ftill  faid  to  be  applied  among 
the  princes  of  Tartary.  The  method  of  preparation,  as  defcribed  by 
Ciampini  in  the  Phiiofophical  Tranfaflions,  No.  273,  is  as  follows. 
The  Stone  is  laid  to  foak  in  warm  water,  then  opened  and  divided  by 
the  hands,  that  the  earthy  matter  may  be  walhed  out.  This  Earth  is 
white  like  Chalk,  and  renders  the  water  thick  and  milky.  The 
ablution  being  feveral  times  repeated,  the  flax-like  filaments  are  col¬ 
lected  and  dried  :  they  are  pnoll  commodioufly  fpun  with  an  addition 
of  Flax.  Two  or  three  filaments  of  the  Afbeftos  are  eafily  twilled 
along  with  the  Flaxen-thread,  if  the  operator’s  fingers  are  kept  oiled. 
The  Cloth  alfo  when  woven  is  bell  preferved  by  Oil  from  breaking 
or  walling.  On  expofure  to  the  fire,  the  Flax  and  Oil  burn  out,  and 
the  doth  comes  out  pure  and  white.  Probably  from  the  diflipation 
of  fome  extraneous  matter  of  this  kipd  proceeded  the  diminution  of 
weight  which  an  afbelline  napkin  fuffered  in  the  fire,  in  an  experiment 
made  before  the  Royal  Society  ;  for  pure  Afbeftos  loles  nothing.  —  The 
fhorter  filaments,  which  feparate  in  wafhing  the  Stone,  may  be  made 
into  Paper  in  the  common  manner. 
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liibftances.  The  whiteft  Pumices  come  from  iEtna  and  Pumice. 
Vefuvius.  Hecla  in  Iceland  affords  more  impure  forts. 

Pumice  Stone  is  faid  by  Ettmuller  to  be  an  alca-Exami.ne<* 
line  abforbent.  A  part  of  it  is  indeed  diifolved  orbyAads- 
extraded  by  Acids  :  out  of  thirty  grains  of  the 
powdered  Stone,  Oil  of  Vitriol  diffolved  fix  grains. 

Spirit  of  Vitriol  ten,  Spirit  of  Nitre  nine.  Spirit  of 
Salt  and  Aqua  Regis  each  eleven,  and  diftilled  Vine- 
negar  ten :  But  all  the  liquors  retained  their  acidity 
as  ftrong  as  if  they  had  taken  up  nothing  from  the 
Pumice  *,  nor  did  they  raife  with  it  any  eifervefcence. 

It  is  adted  on  more  powerfully  by  Alcalies  themfelves 
than  by  Acids.  Fixed  alcaline  Lixivia  diffolved  fif¬ 
teen  grains  out  of  thirty  ^  and  volatile  Spirits  twelve 


grams. 

The  Solutions  in  Acids  are  all  colourlefs ;  except 
that  made  with  the  vitriolic,  which  inclines  to  yellow. 
The  author  above-mentioned  relates,  that  diftilled 
Vinegar  extracts  from  Pumice  a  greenifh  tin&ure ; 
and  hence  fufpedts  that  this  Stone  is  impregnated 
with  Copper.  I  have  never  obferved  the  flighted: 
green  tindture,  but  from  fuch  as  had  been  pulverized 
in  a  brafs  mortar. 


Sixteen  ounces  of  Pumice,  diftilled  in  a  retort,  By  di  (Hi- 
yielded  an  acid  iiquor,  and  a  vifible  empyrejuinatic  ^tloa* 
Oil,  of  an  extremely  ftrong  fmell,  amounting  both 
together  to  half  an  ounce  and  one  fcruple.  In  the 
neck  of  the  retort  was  found  about  a  fcruple  of  true 
Sal  Ammoniac,  of  a  brownifh-grey  colour.  The 
refiduum  appeared  of  a  blackifh  grey,  and  weighed 
about  fifteen  ounces.  Half  an  ounce,  calcined  in  a 
crucible,  in  an  open  fire,  loft  a  fcruple,  or  one 
twelfth. 

• 

The  principal  life  of  Pumice  is  in  mechanic TJfes* 
bufinefies,  for  fcouring,  cleaning,  and  poiifhing 
metals,  leather,  GV.  It  is  fometimes  alfo  employed 
in  dentifrices.  The  pumice  Powder  with  which  Gold 
has  been  polifhed,  as  retaining  fome  particles  of  that 
metal,  is  laid  by  the  author  of  Sol  fine  vefte  to  afford 
a  ruby  Glafs. 
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METALLIC  Bodies  are  divided  into  Metals*# 
or  thofe  which  are  capable  of  being  worked 
and  confide rably  extended  under  the  ham¬ 
mer  ;  and  Semi-metals ,  or  thole  which  want  that  va¬ 
luable  quality.  There  are  other  characters  alfo,  no 
lefs  difcriminitive  of  the  tv/ o  clafies :  Metals  appear 
when  broke  of  an  uniform,  or  a  fibrous,  or  a  gra¬ 
nulated  texture  ;  whilfl  the  broken  furfaces  of  Semi¬ 
metals  (the  fluid  one,  Quick-filver,  excluded)  are 
compofed  of  large  angular  plates  or  flakes :  Metals, 
expofed  to  the  molt  intenfe  degree  of  culinary  fire, 
if  the  air  is  perfectly  fhut  out,  remain  fixed  and  un¬ 
altered  at  the  bottom  of  the  vefiel ;  whilfl:  Semi¬ 
metals,  impatient  of  vehement  heat,,  arife  in  fumes 
into  that  part  of  the  vefiel  which  is  rurthefl;  removed 
from  the  fire,  and  there  condenle  again  into  their 
original  form. 

Though  neither  Metals  or  Semi-metals  fuffer  any 
efientiai  change  from  heat,,  fo  long  as  the  air  is  ex¬ 
cluded  •,  there  are  feveral  bodies  of  both  clafies,  which, 
by  the  a&ion  of  fire  and  air  conjointly,  are  gradually 
deprived  .of  their  metallic  appearance  and  qualities, 
and  converted  into  a  powdery  or  vitreous  fubftance, 
called  Calx  or  Scoria .  Hence  arifes  a  further  diftri- 
bution,  into  ImperfeEl,  or  thofe  which  are  fufceptible  of 
thefe  changes  *,  and  P  erf  elf  ^  or  thofe  which  fuffer  none. 
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CLASS  I.  Perfect  Metals. 

Malleable  Metals  ;  —  not  calcining  in  the  fire ,  either  by 
themf elves ,  or  with  the  addition  of  Nitre>  or  of 
Lead ,  which  haft  eft  the  deft  ruction  or  calcination  of 
the  imp  erf  eft ;  —  when  corroded  by  Acids  into  the 
appearance  of  a  Calx ,  recoverable  again  in  their 
priftine  form ,  without  addition ,  only  fuck 

additions  as  may  abforb  the  Acid. 

I.  GOLD. 

GOLD  (the  Sc!,  and  Rex  metallorum,  of  the  che-  Gold, 
mills)  is  a  yellow  metal  fcarce  at  all  elaftic  or  ' — * — * 
fonorous,  very  foft  and  flexible,  the  moft  du&iie  of  I^o§^al 
all  metallic  bodies.  Dr.  Halley  took  one  grain  of  Duality," 
gilt  Silver,  of  which  only  one  forty-eighth  part  was 
Gold.  This  grain  was  drawn  into  a  wire  two  ells  in 
length,  which,  examined  by  a  microfcope,  appeared 
every- where  covered  with  the  Gold.  A  piece  of  the 
wire  being  put  into  Aqua  fortis,  the  Silver  was  eaten 
out,  and  a  tube  of  Gold  remained,  which,  notwith- 
ftanding  its  extreme  thinnefs,  was  ftill  opake. 

Gold  is  of  all  natural  bodies  the  moft  ponderous  :  Gravity- 
hence  it  finks  in  Quick-filver,  whilft  all  other  fub-  _ 
fiances  [Platina  excepted]  fwim  on  the  furface.  It 
is  upwards  of  nineteen  times  heavier  than  an  equal 
bulk  of  water.  A  Paris  cubic  foot  is  reckoned  to 
weigh  1368  pounds  (a).  From  its  greater  denfity  it 
becomes  fenfibly  hotter  than  other  bodies  when  laid 
along  with  them  in  hot  water. 

Gold  melts  in  a  red  heat,  much  fooner  than  Cop-  Fufibility, 
per  or  Iron  ^  though  much  later  than  Lead  or  Tin  (b). 

It. 

(a)  Gold — Gravity.']  The  proportional  gravity  of  Gold  to  water 
bas  been  reported  to  be  as  19,640  to  1  :  Mr.  Browal,  in  the  Swedifh 
Tranfa&i.ona,  makes  it  no  lefs  than  20.  In  fundry  trials,  with  diffe¬ 
rent  pieces  of  nneft  Gold  I  have  been  able  to  procure,  the  gravity 
turned  out  between  19,280,  and  19,290. 

(b)  Gold — in  the  fire.]  Gold  requires  for  its  fufion  a  ftrong  red, 

©r  a  low  degree  of  white  heat,  a  little  greater  than  that  in  which 

Silver 


4§  Metallic  Bodies, 

Gold.  jt  {s  ap  metals  the  moft  fixed  or  permanent  in  the 
firej  An  ounce  has  Been  kept  for  two  months  toge¬ 
ther,  in  a  glafs  houfe  furnace,  which,  of  ail  furnaces, 
gives  the  moft  vehement  heat,  without  fuffeting  the 
Fixity,  lead  diminution  of  its  weight.  Homberg  relates, 
Expofedtoj-hu-  in  the  focus  of  Tfcirnhaus’s  large  burning-glafs, 
a  burning-  ^  ^  -ts  £xjty .  that  it  fmoked,  diminifhed  in  vo¬ 
lume,  changed  into  a  red  Earth,  and  at  lad  even 
vitrified.  But  as  the  Gold  had  been  placed  on  a  piece 
of  Charcoal,  the  vitreous  matter  probably  proceeded, 
from  the  afhes  of  the  coal.  Mr.  Geoffrey .  often 
affured  me,  whild  we  were  making  experiments 
together  with  the  fame  burning  lens,  that  no  fuck 
vitrification  had  been  obferved,  when  any  thing  be- 
Tides  charcoal  was  ufed  for  the  fupport. 

Solution.  Gold  diffolves  in  a  mixture  of  the  nitrous  and 
marine  Acids,  called,  from  its  ablion  on  this  Retf 
Metalhrum ,  Aqua  Regia.  Either  of  thole  Acids 
fingly  have  no  effetff  upon  it  *,  nor  is  it  a£ted  on  by 
the  vitriolic.  Boerhaave  fays,  that  Sea-Salt  or  Sa! 
Gem  are  the  only  mendrua  of  Gold  ;  and  that  both 
thefe  Salts  diffolve  it,  whether  applied  in  the  form 
of  a  Lixivium  or  Spirit.  Experience  affords  no 
foundation  for  this  aflertion  (c).  The  folution  in 

Aqua 

Silver  melts.  Whilft  fluid,  it  appears  of  a  bluifh  green  colour  :  when 
grown  cold,  its  furface  looks  bright,  fmooth,  and  conflaei  ably  con¬ 
cave.  It  feems  to  expand  more  in  the  aft  of  fufion,  and  to  fhrink  more 
in  its  return  to  folidity,  than  any  of  the  other  metals  5  whence  the 
greater  the  concavity  of  its  furface.  Before  fufion,  it  expands  the  ieaft 
of  any  except  Iron.  By  fudden  cooling,  it  becomes,  as  the  other 
metals,  brittle  5  an  effeft,  which  has  been,  in  general,  erroneoufly 
attributed  to  the  contaft  of  fuel  during  fufion. 

With  other  Metals .]  Gold  amalgamates  very  readily  with  Mercury, 
and  mingles  in  fufion  with  all  the  metals.  It  is  remarkably  difpofed 
£0  unite  with  Iron  5  of  which  it  diffolves  many  times  its  own  weight, 
in  a  heat  not  much  greater  than  that  in  which  Gola  by  itfelf  melts  s 
the  mixture  is  of  a  filver  colour,  very  brittle,  and  hard.  All  the 
metals,  except  Copper,  debafe  the  colour  of  Gold  ;  and  if  their  quan¬ 
tity  is  nearly  equal  to  that  of  the  Gold,  almoft  entirely  conceal  it. 
All  but  Copper  and  Silver  deftroy  its  malleability  $  none  fo  remarkably 
as  Tin  and  Lead:  A  moft  minute  portion,  even  the  vapour,  of  thefe 
renders  Gold  extremely  brittle  $  though  a  fmall  proportion  of  Gold  form* 
with  them  compounds  fufflciently  duftile,  more  fo  than  either  the 

Lead  or  Tin  by  themfelves.  . 

(c)  Solubility  in  Acids.']  Gold  is  commonly  fuppofed  incapable  of 
being  diffolved  in  any  Ample  Acid,  It  appears  however  to  be  foluble. 
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Aqua  Regis  is  of  a  Gold  yellow  colour,  and  ftains  Gold. 
the  fkin,  where-ever  it  touches,  of  a  line  purplifh  1 — v~— » 
red,  which  is  not  eafily  got  off. 

Singular  and  unalterable  as  the  properties  of  Gold  changes  of 
appear  to  be,  they  are  eafily  mattered  by  chemiftrv. its  Pi0Per~ 
A  Angle  grain  of  Tin  will  deftroy  the  ductility  0f  atiesby 
thoufand  grains  of  Gold  ;  rendering  the  moll  mallea¬ 
ble  Gold  not  only  incapable  of  being  extended,  but 
of  bearing  the  hammer  at  all.  In  Kunckel’s  Labo- 
ratorium  Cbymicum ,  there  are  procefies  by  which  Gold 
may  be  fublimed  and  diftilled  over  the  helm  ;  and 
iurely  what  fublimes  or  diftils  has  loft  its  fixity. 
Mercury-fublimate  and  Sal  Ammoniac  volatilize 
Vol.  I.  E  h 


111  certain  circumftances,  both  by  the  nitrous  and  marine,  though  not 
fo  readily  or  plentifully  as  by  a  mixture  of  them. 

Dr.  Brandt  produced  befoie  the  Swedifh  academy  of  fciences  a  folution 
of  it  in  the  nitrous  Acid,  obtained  in  parting,  by  that  Acid,  a  mixture 
of  Gold  and  Silver.  The  mixed  metal  was  boiled  with  Aqua  fortis 
in  a  glafs  body  fitted  with  a  head  and  receiver,  the  liquor  poured  off, 
and  the  coblion  repeated  with  freth  parcels  of  ftronger  and  ftronper 
nitrous  fpirits,  till  all  the  Silver  was  judged  to  be  extracted.  The  laft 
parcel  was  boiled  down  till  the  matter  at  the  bottom  looked  like  a  dry 
faltj  on  boiling^  this  in  frefn  Aqua  fortis,  in  dole  veffeis  as  before, 
a  putt  of  the  Gold  was  diffolved,  and  the  liquor  tinged  yellow.  See 
the  Swedifh  Tranfaflions  for  the  year  1748.  But  though  Gold  is  by 
this  means  truly  duToluble  in  the  nitrous  Acid,  the  union  betwixt 
them  is  extremely  flight;  the  Gold  being  not  only  precipitated  on  the 
addition  of  Silver,  or  fuch  other  metals  as  diflolve  in  that  Acid,  but 
iikewife  fubflding  fpontaneoufly  upon  expofure  to  the  air. 

The  marine.  Acid  has  no  aflion  on  Gold  m  its  metallic  ftate,  in. 
whatever  manner  the  Acid  be  applied  :  but  if  the  metal  is  previously 
attenuated,  or  reduced  into  the  form  of  a  Calx,  either  by  precipitation 
from  other  Menftrua,  or  by  calcination  in  mixture  with  calcinable 
metals,  this  Acid  will  then  perfectly  diflolve,  and  keep  it  permanently 
fufpended.  Gold  is  precipitated  from  Aqua  Regis  by  fixed  Alcalies, 
and  edulcorated  by  ablutions  with  boiling  water,  *1  have  diffolved  even 
in  a  very  weak  Spirit  of  Salt  by  moderate  digeftion.  This  folution 
appears  of  the  Same  yellow  colour,  as  that  made  in  Aqua  Re<ns  :  it 
gives  the  fame  purple  ftain  to  the  fkin,  feathers,  bones,  and* other 
iolid  parts  of  animals;  the  fame  violet  fta:n  to  Marble ;  and  {hikes 
the  fame  red  colour  with  Tin.  Even  when  common  Aqua  Regia  is 
made  ufe  of  for  the  menftruum,  it  feems  to  be  chiefly  by  the  marine 
Acid  in  that  compound  liquor,  that  the  Gold  is  held  in  folution.  In 
diftidation,  it  is  tne  nitrous  Acid  which  arifes  ;  and  the  marine  which, 
remains  combined  with  the  Gold  into  a  blood -red  rnafs,  foluble,  lijt* 
the  combinations  of  molt  metallic  bodies  with  that  Acid,  in  Spirit  of 
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it  (d).  There  is  a  certain  common  and  well  known 
fubjett,  plentifully  made  ufe  of  by  every  body,  which 
robs  Gold  of  its  luftre,  its  colour,  and  its  malleabi¬ 
lity,  and  renders  it  white  and  brittle  :  but  this  Jub¬ 
ilance,  as  it  might  give  rife  to  abides,  I  forbear  to 
name.  Gold  melted  repeatedly  with  Borax,  becomes 
paler  and  paler  on  every  fufion ;  and  there  are  fun- 
dry  other  fubftances,  as  Butter  of  Antimony,  Zine* 
and  the  fmoking  Spirit  of  I  in,  from  which  it  fuffers 
notable  alterations.  After  all  thefe  changes  however, 
it  is  hill  reducible  to  its  original  (late  :  the  brittle, 
the  white,  the  fublimed,  the  oiftilled  Goid,  may  all 
be  reflated  to  the  purity  and  properties  of  the  Gold 
at  fir  ft.  The  chemifts  have  long  laboured  in  the 
deftruction  of  this  metal,  and  allow  it  to  be  eafier 
to  make  Gold  than  to  deftroy  it;  though  it  does 
not  appear,  that  either  of  thefe  problems  is  entirely 
beyond  the  reach  of  art :  for  a  little  Gold  has  in 
divers  experiments  been  produced  ;  and  Gold  was 
deftroved  in  the  prefence  of- Mr.  Boyle  (tf). 

Aqua 


(d)  Volatilization  of  Gold.']  The  volatilization  of  Go.d,  though  it 
has  been  looked  upon  as  one  of  the  precedes  of  the  fubiimer  metal¬ 
lurgy,  may  be  effected  without  difficulty.  If  a  folution  of  Gold  in 
common  Aqua  Regia  be  infpiffated,  the  refiduum  difiolved  m  irejh 
Aqua  Regis,  and  tpe  liquor  diffilled  off  :  upon  hakiiy  increafing  the 
fire  towards  the  end  of  the  operation,  part  of  the  Gold  diftils  in  fonn 
of  a  high  Saffron-coloured  liquor,  and  part  fublimes  into  the  necK 
of  the  retort,  in  clufters  of  long  (lender  Cryftals,  of  a  deep  re 
colour,  fulible  in  a  fmall  heat,  eafiiy  foluble  in  water,  and  deliquiating 
in  the  air.  By  repetitions  of  the  proceis,  the  whole  quantity  of  the 
Gold  m/iy  thus  be  elevated,  excepting  a  fmall  proportion  of  white 
Powder,  whole  nature  and  qualities  may  deferve  further  examination. 

(e )  Boyles  degradation  of  Gold.].  1  he  experiment,  here  lefeued 
to,  is  a  very  curious  and  extraordinary  one,  tnouglq  it  falls  mit 
of  proving  the  deftruftibility  cf  Gold.  About  one  eighth  pait  of  a 
grain  of  Powder  communicated  by  a  Granger,  was  projected  upon  two 
drachms  of  fine  Goid  in  fufion,  and  the  matter  kept  melted  about  a 
quarter  of  an  hour.  During  the  fufion, _  the  metal  looked  like  or¬ 
dinary  Gold  :  when  cold,  it  appeared  of  a  dirty  colour,  and  as  it 
were  overeaft  with  a  thin  coat  almoft  like  half  vitrified  lethalrge  : 
The  bottom  of  the  crucible  was  overlaid  with  a  vitrified  iubitance, 
partly  yellow,  and  partly  reddifh  brown  ;  witn  a  few  fmall  globules, 
more  like  impure  Silver  than  Gold-  The  metal  was  brittle,  internal  y 
like  Brafs  or  Bell-metal,  on  the  toucbftone  more  like  Sliver  than  Gold  ; 
Its  fpecific  gravity  was  to  that  of  water  only  as  15-f  to  1.  T  here  was 

no  iofs  of  weight-  , 
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Aqua  Regia,  the  proper  menftruum  of  Gold,  is  Gold 
commonly  prepared  by  diffolving  one  part  of  Sal 
Ammoniac  in  four  of  Aqua  fortis  or  Spirit  of  Nitre.  Commo-  * 
Kunckel  di reels  a  commodious  method  of  obtaining  tiiod  of 
the  exadt  proportions  necefTary  for  the  lblutiorr:  giving 
the  Gold,  either  in  form  of  leaves,  or  granulated, 
or  flatted  into  thin  plates,  then  made  red  hot  and 
cut  in  fmall  pieces,  is  to  be  put  into  a  fuitable 
quantity  ot  Aqua  fortis,  a  gentle  heat  applied,  and 
fome  powdered  Sal  Ammoniac  added  gradually,  by 
little  and  little  at  a  time,  till  the  whole  of  the 
Gold  is  diifolved  (f). 

There  are,  befides  this,  fome  uncommon  and  curious  folubie  by 
folutions  of  Gold,  as  the  fulphureous  one,  which  fulPhur> 
was  difeovered  by  Stahl,  and  publifhed  in  his  trad 
de  vitulo  aureo  (g)t  Langelot  contrived  a  machine, 

E  2  which 


Th°ugh  the  Gold  was  furpnzmgly  altered  in  this  experiment,  it 
was  not  deftroyed  :  Mr.  Boyle  himfelf  informs  us,  that  fixty  grains  of 
the  mafs.  yielded  on  cupellation  fifty-three  grains  of  pure  Gold;  with 
feven  grains  of  a  fixed,  ponderous,  dark  coloured  fubftance  :  and  pro* 

babiy  this  laft,  by  proper  treatment,  might  likewife  have  been  reduced 
into  Gold  again. 

(f)  Kunckel's  method  of  driving  Gold.-]  By  this  method  a  much 
Lnaller  quantity  of  tile  menftruum  proves  fufficient,  than  if  the  Sal 
Ammoniac  was  _  previoufly  diifolved  in  the  Aqua  fortis  ;  the  conflift, 
w  .ch  each  addition  to  the  Salt  raifes  with  the  Acid,  greatly  promoting 

le  diflolution  of  the  Gold.  Aqua  fortis  of  moderate  ftrength  will 
thus  take  up  about  one  third  its  weight  of  Gold ;  whereas  an  Aqua 
Regis,  ready  prepared  from  the  fame  Aqua  fortis,  will  not  diffolve 
above  one  fifth  its  weight.  Sea-Salt,  managed  in  the  fame  manner, 
anfwers  better  than  Sal  Ammoniac. 

(g)  Stahl's  fulphureous  folution  oj  Gold. ]  Gold  is  not  a&ed  upon  in  the 
leait  by  pure  Sulphur  ;  which  fcorifies  or  diifolves  in  fufion  every  other 
metadic  oody,  except  Zinc  and  Pktina,  But  if  the  Sulphur  be  pre¬ 
vioufly  melted  with  an  equal  quantity  of  fixed  alcaline  Salt;  this  com- 

Gur  Tth  Gold,  readily  unites  with  it  into  an  uniform  mafs, 
wmch  d ill o Ives  in  water  without  any  reparation  of  the  Gold.  The 
author  above  mentioned .  endeavours  to  prove,  that  fulphurated  Alcali 
wa^  .J,  me^aurn  by  wbich  Mofes  calcined  the  golden  calf  fo  as  to  be 
'  5ril,lC!^>  e  T!t  1  watei\.  ^  he  folution,  befides  a  naufeous  tafte  from  the 
SuJp.iur,  has  a  peculiar  penetrating  bitternefs,  not  discoverable  in  any 
other  metallic  loiution  made  by  the  lame  means. 

Though  the  compofitions  of  Sulphur  and  Alcali  feem  fo  ur.ite  more 
intimately  with  Gold  than  with  other  metals,  their  affinity  with  it 
is  hut  (light :  Copper  or  Iron,  added  to  the  matter  in  fufion,  difunite 
and  precipitate  the  Gold.  The  Gold,  thus  recovered,  and  purified  by 
the  common  precedes,  proves  remarkably  paler  coloured  than  at  firft. 
Jn  an  experiment  related  by  Dr.  Brandt  in  the  Swedifli  Memoirs,  the 

purified  Gold  turned  out  nearly  as  pale  as  Silver,  without  any  dimr- 
nution  or  its  weight.  ' 
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Gold^  which  he  calls  the  philofophic  mill  in  which  Lear- 
g0]cl  was  ground  with  water  to  inch  a  ^  degree  of 
tenuity,  as  to  ipafs  along  with  the1  water  tniough  tne 
for  Gold,  pores  of  a  filter:  This  however  is  no  true  loan  ion, 
the  Gold  being  here  barely  divided  into  minute  atoms, 
which  on  Handing  fubfide  again  from  the  water  by 
their  own  gravity.  When  Gold  is  triturated  for  a 
length  of  time  in  a  glais  mortar,  a  little  vitrelcible 
matter  u  obtained :  this  does  not  proceed,  as  feme 
have  fuppoied,  from  the  Gold,  but  from  a  portion 
of  the  matter  of  the  Gkfs  rubbed  off  in  the  grind¬ 


ing. 


%'iuch  has  been  talked  of  infipid  menftrtia  for 
Gold.  Hoffman  looks  upon  all  thefe  as  matter  of 
fidion,  or  of  fraud;  and  queftions  the  exiftence  of 
any  fubjed  in  nature,  from  which  inch  a  men  ft  ru  urn 
could  be  prepared.  Thus  much  however  is  certain, 
that  if  Gold  be  put  into  a  receiver  with  feme  plain 
water,  and  a  Glafs  body,  containing  a  certain  liquor,, 
be  fitted  with  a  head  joined  to  the  receiver;  and  the 
whole  fuftered  to  Hand  in  the  cold,  the  Gold  will,  by 
Reputed  degrees,  imperceptibly  difiblve  in  the  water.  ^  Kunckel 
Menftrua.  relates,  that  Gold  may  be  diffoivecl  by  placing  it  in  a 
/  receiver  with  Spirit  of  Wine,  and  driving  over  Spirit 
of  Nitre  upon  it,  or  by  putting  the  Gold  into  Spirit  of 
Sait,  and  adding  fome  drops  df  Spirit  of  Urine.  Neither 
of  thefe  experiments  fucceeded  with  me ;  though  iviinc- 
A„nim  kel  rarely  advances  any  thing  as  fad,  that  is  not  really 

Fuirnmans  fh)» 

From  the  folution  of  Gold  in  Aqua  Regis  is  pre¬ 
pared  the  clay-like  Precipitate,  called,  from  its  ex~ 
plofive  power,  Aiirum  Fulmiftans .  The  folution  is 
diluted  with  water ;  and  either  a  fixt  alcaline  Lixi¬ 
vium,  or  a  volatile  alcaline  Spirit,  gradually  adoed, 

or  the  fixt  and  volatile  Alcali  dropt  in  alternately, 

till 

A  )  Reputed  Menftrua  for  Gold  ft  I  have  like  wife  tried  thefe  liquors, 
and  the  mixtures  of  vitriolic  Acid  with  Salt  of  Tartar  and  with  urinous 


me  year  175Z,  ...  .......  -  ~  _  - 

di  Hill  in  2;  a  folution  of  the  iecret  Sal  Ammoniac  (that  is,  a  neutral 

S  ilt  compoled  of  volatile  Alcali  and  Qil  of  Vitriol)  made  in  twice  or 
thrice  its  quantity  or  Aqua  fortis* 
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till  the  precipitation  is  completed.  The  Precipitate  Gold. 
obtained  bp  volatile  Alcalies  is  in  lefs  quantity  than  — *v~— 
by  the  fixed,  but  fulminates  more  ftrongly  (i).  '  This 
preparation  is  to  be  tried  with  the  urmoft  caution ; 
it  explodes  from  being  barely  fet  in  a  warm  place, 
or  moderately  rubbed  in  a  mortar,  and  its  explofion 
is  extremely  violent,  fo  as  to  have  been  too  often 
productive  of  terrible  effects ;  of  which  examples 
may  be  feen  in  the  Epbemerides  naturae  curiofcrum , 
and  in  the  Breflau  Collections.  It  is  commonly  fup- 
po fed  to  exert  its  action  only  downwards,  but  it  acts 
equally  in  all  directions,  though  it;  effect  is- mod  con- 
fpicuous  on  the  folid  body  upon  which  it  is  placed. 

The  report  is  preceded  by  a  flafh,  vilible  in  the  dark  ; 
and,  during  the  explofion,  the  Gold  is  revived  into 
little  granules,  which  may  be  caught  by  means  of 
proper  veffels,  as  I  fhewed  to  feveral  members  of 
the  Royal  Society  in  London,  and  as  Kunckel  alfo 
has  oblerved.  The  fulmination  appears  to  proceed,  caufe  of 
not  from  the  Gold,  but  from  a  iuBtile  aminoniacal  its 
Nitre,  or  Nitrum  flammans ,  compofed  of  the  nitrous 
Acid  and  volatile  Alcali  :  a  Precipitate  made  without 
volatile  Alcali,  either  in  the  menllrunm  or  precipi¬ 
tant,  will  not  fulminate  :  if  to  fuch  as  does  fulmi¬ 
nate  we  add  vitriolic  Acid,  which  abforbs  the  volatile 
Alcali  from  the  nitrous,  its  fulminating  quality  will 
be  deftroyed  :  faturated  afrefh  with  volatile  Alcali, 
it  recovers  its  explofive  power.  That  Gold  is  not 
neceffary  to  the  fulmination,  appears  from  the  effeCc 

E  3  of 

(i)  'Precipitation  of  Gold  by  Alcalies ,]  When  fixed  Alcalies  are  made 
ufe  of,  the  Precipitate  weighs  about  one  fourth  more  than  the  Gold 
employed.  With  volatile  Alcalies  alfo,  if  they  are  cautioufly  added  in 
no  larger  proportion  than  is  fufiicient  to  faturate  the  Acid,  "the  quan¬ 
tity  of  Precipitate -proves  nearly  the  fame:  but  if  tlae  volatile  Spirit 
is  added  in  an  over- proportion,  It  rediflblves  a  part  of  the  Gold  which 
it  had  before  precipitated,  and  the  liquor  bscornes  again  confiderably 
yellow.  I  could  not,  however,  by  any  addition  of  the  fpirit,  proem  e 
a  total  rediffolution  of  the  Gold,  though  both  the  animal  oily  S;  h  its, 
and  that  of  Sal  Ammoniac,  prepared  both  with  Salt  of  Taitar  and 
with  Qmck-lime,  were  made  trial  bf  :  nor  did  either  of  thefe  Ipirits 
fenlihly  clifTolve,  or  extra 61  any  tinge  from  precipitates  qf  Geld  which 
had  been  thoroughly  edulcorated  with  boiling  water. 


nan on. 
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of  the  pulvis  fulminans  and  other  fulminating  prepa- 
parations  in  which  there  is  no  Gold. 

Some  prepare  their  Aurum  Fulminans  [of  a  pur¬ 
ple  colour]  by  evaporating  the  folution  of  Gold  to 
drynefs,  diffolving  the  dry  matter  in  frefh  Aqua  Regia, 
infpiffating  the  liquor  again,  and  repeating  this  pro¬ 
cedure  a  fecond  and  a  third  time :  the  folution  is  at 
laft  evaporated  to  the  confidence  of  Oil,  and  tnen 
precipitated  with  Oil  of  Tartar  per  deliquium.  This 
method  is  not  to  be  approved  ;  as  we  can  feldom, 
from  fuch  thick  liquors,  obtain  a  complete  pre¬ 
cipitation. 

Solution  of  Gold  may  be  precipitated  by  dindry 
fubdances  befides  Alcalies  $  as  Quick-diver,  folution 
of  Quick-diver,  folution  of  Vitriol,  folution  of  Ver¬ 
digris,  Tin,  l£c\  (k)  —  Solution  of  Tin,  dropt  into 
a  folution  of  Gold  largely  diluted  with  water,  or 
Tin  itfelf  added  to  the  diluted  liquor,  changes  its 
yellow  colour  to  a  dne  purpiifh  red  (7).  By  this 
mark,  minute  portions  of  Gold  may  be  difcovered  in 
liquors.  The  Precipitate,  which  fubddes  on  land¬ 
ing,  is  likewife  of  a  purpiifh  red ;  and,  melted  with 
a  large  proportion  of  fritt  or  colourlefs  Glafs,  tinges 
it  of  a  beautiful  red  colour :  Kunckel  obferves,  that 

one 


(k)  Precipitation  of  Gold  by  metallic  fub fiances.]  All  the  metallic 
bodies  which  diffolve  m  Ac]ua  "Regia,  Platma  excepted,  piecipitate 
Gold  from  it.  Mercury  and  Copper  throw  down  the  Gold  in  its  bright 
metallic  form  ;  the  others,  in  that  of  a  Calx  or  Powder  which  has  no 
metallic  alpeft. 

Iron  combined  with  the  vitriolic  Acid,  that  is,  Vitriol  of  Iron, 
though  it  continues  a  precipitant  for  Gold,  precipitates  no  metallic 
body°  befides  $  and  hence  we  are  furniihed  with  a  commodious  method 
of  purifying  Gold  from  admixtures  of  all  other  metals.  Kunckel 
direfts  Vitriol  of  Copper  for  this  purpofe,  having  propably  made  the 
experiment  with  a  mixed  Vitriol  participating  both  of  Copper  and 
Iron,  and  attributed  to  one  ingredient  what  was  effe&ed  by  the  other : 
no  Vitriol  but  that  of  Iron  makes  any  precipitation  in  folution  of 

ppld.  _ 

(l)  Purf>k  or  red  with  fin.]  This  phenomenon  fucceeds  with  cer¬ 
tainty  when  Tin  in  fub dance  is  ufed,  provided  the  folution  of  Gold  be 
lamely  diluted  with  water  :  with  folution  of  Tin  we  cannot  fo  eafily 
fee  are  fuccefs,  either  in  regard  to  the  colour  or  precipitation. — It  is 
obfervabie,  that  though  the  Gold  is  here  precipitated  by  Tin  from  the 

he  whole  be  differed  to  (land  till  the  water 


diluted  folution;  yet  if 
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has  iff  a  great  meafure  exhaled,  the  Gold  is  taken  up  afiefh,  tne  ucjuor 
pomes  yellow  as  at  fu'd,  and  only  a  white  Calx  of  I  ip 
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one  part  of  Gold  is  fufficicnt  to  communicate  a  ruby  Gold 
red  to  twelve  hundred  and  eighty  parts  of  Glafs,  and 
a  fenfible  rednefs  to  nineteen  hundred  and  twenty  (m). 

If  folu ti on  of  Gold  made  in  Aqua  Regis  be  evapo¬ 
rated  a  little,  forne  reclined  Spirit  of  Wine  added, 
and  the  whole  buffered  to  remain  quiet,  the  Gold  Cryfhls 
will  fhoot  into  Cryftals. 

E  4 


Gold. 


(m)  Ruby  Glafs.']  The  art  of  tinging  Glafs  throughout  of  a  ruby 
colour  was  difcovered  fince  the  middle  of  the  lad  century  by  Dr. 
CafTius  :  the  red  glades  of  earlier  date  are  only  fuperficinlly  painted. 
Kunckel  was  the  fir  It  who  brought  the  procefs  to  any  confiderahle  per¬ 
fection  :  and,  as  he  informs  us  himfelf,  prepared  the  Glafs  in  large 
quantity,  and  vended  it  at  a  great  price  :  He  fays  he  made  a  chalice 
of  it  for  the  eleftor  of  Cologn,  of  an  uniform  fine  colour  throughout, 
weighing  no  lefs  than  l.venty-four  pounds. 

All  that  we  can  collect  from  his  writings,  relating  to  the  pro¬ 
cefs,  is,  that  he  ufed  for  the  tinging  ingredient  the  Precipitate  of 
Gold  made  with  Tin  ;  that  this  colours  a  large  quantity  of  Glafs, 
as  above  mentioned  ;  that  the  procefs  does  not  conftantly  fucceed  ; 
that  oftentimes  the  Glafs  comes  out  of  the  pot  colourists  as  Cryital, 
and  receives  its  rednefs  ©n  betng  expofed  to  a  fmoky  flame  ;  that  Nitre 
or  Sal  Ammoniac,  added  to  it  in  fufion,  call  forth  its  iatent  colour;  and 
that  the  colour  thus  extricated  by  the  latter  is  the  mcPc  beautiful,  but 
quickly  difappears  again  upon  continuing  the  fire.  From  the  experi¬ 
ments  of  Orfchal,  in  a  treatife  entitled  Sol  fine  ajcfie,  it  appears,  that 
other  preparations  of  Gold,  even  the  muddy  matter  obtained  in 
polifhing  Gold  with  Pumice,  anfwer  equally  with  the  Precipitate 
by  Tin. 

One  Grummet,  who  had  been  an  operator  to  Kunckel,  publifhed 
a  tra£f  in  oppofition  to  the  foregoing,  under  the  title  of  Sol  non 
fine  aj'efie  ;  in  which  he  endeavours  to  prove,  by  experiments,  that  the 
Gold  has  no  fhare  in  the  production  of  the  colour,  and  that  this  pro¬ 
ceeds  wholly  from  Manganefe  employed  in  the  compohtion  of  the 
Giais.  He  affirms  that  if  white  or  Venice  Glafs,  (fn  the  making  of 
which,  a  proportion  of  Manganefe  is  ufed,  for  promoting  the  tranfpa- 
rency,)  be  reduced  into  powder,  and  melted  with  one  fourth  or  one 
eighth  of  Nitre,  it  will  acquire  the  true  ruby  colour;  and  that  no 
addition  of  Nitre  or  of  Gold  will  communicate  any  thing  of  that  colour 
to  a  Glafs  made  from  Alcali  and  Flint  without  Manganefe. 

Thu.,  much  is  certain,  that  Glafs  may  be  tinged  of  a  fine  red  colour 
by  means  of  Manganefe  ;  that  this  colour  totally  difappears  upon  a 
continuance  of  the  fufion  ;  and  may  be  again  brought  back  by  an 
addition  of  Nitre. 

In  regard  to  Gold,  with  its  calx  precipitated  by  Tin,  I  have,  in 
the  glals-houfe  furnace,  tinged  common  white  Glafs  cf  a  true  ruby 
red.  With  fritts  compofed  of  calcined  Flint  and  alcaiine  Salt  or  Borax, 
melted  with  the  fame  calx  in  a  wind  furnace,  the  colour  did  not  equally 
fucceed,  tho  igh  the  procefs  v/as  upwards  of  twenty  times  repeated 
'  and  varied  ;  and  Sal  Ammoniac,  Nitre,  and  fmoky  flames,  wore  called 
!  in  aid  :  the  Glafs  proved  commonly  yellowiih,  with  violet  coloured 
!  veins,  :  foinetim.es  there  were  ruby-coloured  ipecks,  and  generally 
a  button  of  revived  Gold  at  the  bottom. 
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Gold  has  been  imagined  to  be  poffefied  of  extra¬ 
ordinary  medicinal  virtues  ;  and  many  preparations, 
dignified  with  the  name  of  this  precious  metal,  have 
been  impofed  upon  the  public.  But  the  virtues 
afcribed  to  Gold  have  apparently  no  other  foundation 
than  credulity  and  fuperftition  :  and  mo  ft  of  the 
golden  medicines  have  no  Gold  in  them  :  Even  when 
Gold  has  been  employed  in  the  preparation,  there  is 
feldom  any  of  it  retained  in  the  product.  We  may 
fay  with  Ludoviei,  It  is  better  to  make  Gold  out 
C6  of  medicines,  than  medicines  out  of  Gold.55 

Some  have  pretended  to  extradt  the  tinging  matter 
of  Gold,  fo  as  to  leave  the  body  of  the  metal  white ; 
milled  either  by  employing  a  menftruum,  which  of 
itfelf  acquired  a  colour  during  the  cligeftion ;  or 
by  finding  at  the  bottom  of  the  Glafs,  or  on  the 
furface  of  the  Gold,  a  little  white  matter,  which  was 
no  other  than  Silver  previoufiy  contained  in  the  Gold, 
or  Regulus  of  Antimony  with  which  the  rnenftruum 
had  been  impregnated :  it  was  by  ufmg  fueh  a  men- 
ftruum  (the  bezoardic  Spirit  of  Nitre,  as  it  is  called) 
that  Mr.  Boyle  was  deceived  (n)\ 

Hoffman,  the  elder  Geoffrey  and  others,  prepare 
tindfures  of  Gold  by  Spirit  of  Wine  and  effential 
Oils,  from  a  folution  of  the  metal  made  in  Aqua 
Regis  :  fame  take  the  Oleum  vim ,  or  a  well  made 

Spiritus 

( n )  Boyle's  white  metal  from  Gold.']  Mr.  Boyle  relates,  that  on 
diftblving  fine  Gold  in  an  Aqua  Regia  diftilied  from  Butter  of  Anti¬ 
mony  and  Aqua  fortic,  a’  confiderable  quantity  of  white  powder  re¬ 
mained  undifiolved  :  that  the  Gold,  being  reduced  into  a  body., 
yielded  on  a  fecond  folution  more  of  this  powder,  but  in  lei’s  quantity 
than  the  find  time  :  that  with  common  good  Aqua  regia,  he  coyld  ob¬ 
tain,  from  the  very  belt  Gold,  feme  little  quantity  of  the  like  white 
powder  :  And  that  lliefe  powders,  melted  with  Borax,  gave  a  white 
malleable  metal,  whole  appearance,  Solubility  in  Aqua  'fords,  and 
odious  bitternefs  when  diffolved,  fir  ewe  d  to  be  true  Silver. 

We  cannot  fuppore,  as  feme  have  done,  that,  this  metal  proceeded 
from  an  antimoaial  Regulus  contained  in  the  menftruum  5  any  more 
than,  with  Mr.  Boyle,,  that  it  was  a  part  of  the  Gold  actually  tranf- 
muted  into  Silver.  It  is  by  quartation  with  Silver  (fee  page  43.)  that 
Gold  is  commonly  refined  ;  and  in  that  precefs  it  always  retains  a 
portion  of  the  Silver,  lepaiable  by  Aqua  Regia.  When  Aqua  Regia 
js  made  with  an  under  proportion  of  marine  Acid,  it  dilfolves  a  little 
Silver  along  with  Gold  j  and  hence  probably  the  Silver  obtained  on 
the  fecond  diiToJutipn. 
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Spirit  ns  vitrioli  dulcis  :  but  all  thefe  preparations  re¬ 
ceive  their  virtues  from  the  additional  matters,  and 
not  from  the  Gold.  It  is  obfervable,  however,  that 
Oil  of  Juniper-berries,  and  perhaps  other  eftential 
Oils,  mixed  with  a  folution  of  Gold  in  Aqua  Regis, 
take  up  the  Gold  from  the  Acid,  and  acquire  com¬ 
monly  a  blackifh  colour  on  the  upper  furface,  and 
a  Gold-yellow  one  underneath  (o)  :  If  this  mixture 
is  fet  to  digeft,  we  muft  be  cautious  in  regard  to  the 
fire,  for  it  is  apt  to  grow  iuddenly  hot,  and  at  once 
run  over  the  veffel.  Hoffman  fays,  how  juftly  I 
pretend  not  to  determine,  that  the  beft  preparation 
of  Gold  for  medicinal  life,  is  a  mixture  of  two  parts 
of  martial  Regulus  of  Antimony  and  one  of  Gold 
melted  together,  and  calcined  in  a  glafs  phial  till 
they  are  changed  into  a  purple  crocus. 

The  largeft  quantities  of  Gold  are  met  with  in  the 
Spanifh  Weft  Indies.  There  are  mines  of  it  alfo  in 
fome  parts  of  Europe,  particularly  in  Hungary  and 
Tranfylvania.  It  is  either  imbedded  in  flinty  or 
other  ftones,  or  intermingled  among  the  loofe  earth 
always  in  its  metallic  form,  though  the  particles 
are  commonly  very  final  1  and  often  indiftinguifh- 
able  (p).  It  is  never  found  in  the  Hate  of  a  true 
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(o)  Gold  taken  up  from  Aqua  Regia  by  ejfential  Oils.~\  The  Gold, 
thus  imbibed  by  Oils,  does  not  long  remain  dilfolved  in  them  $  in  a 
few  hours  it  feparates,  in  bright  yellow  films,  to  the  fides  of  the  Glafs. 
—  1  he  fubtile  oily  fluid  called  Atthei  or  sethereal  Spirit  of  Wine,  takes 
up  the  Gold  more  readily  and  perfectly  than  the  common  Oils,  and 
keeps  it  permanently  diffolved,  the  acid  liquor  underneath  appearing 
colourlefs :  the  yellow  sethereal  folution,  carefully  poured  off,  and 
kept  for  fome  time  in  a  glafs  ftopt  with  cork  fo  as  that  the  fpirit  may 
flowly  exhale,  yields  long,  prifmatic,  tranfparent  Cry  dais,  in  fhapc 

like  thofe  of  Nitre,  in  colour  yellow  like  Topaz. - Redli fed  Spirit 

of  Wine  mingles  uniformly  with  the  folution  of  Gold  made  in  acids  : 
If  the  mixture  is  differed  to  hand  for  fome  days  in  a  glafs  (lightly 
covered,  the  Gold  is  by  degrees  revived,  and  arifes  in  bright  pellicles 
to  the  furface.  —  Groffer  inflammable  matters,  Wine,  Vinegar,  Solu¬ 
tions  of  Tartar,  throw  down  the  Gold,  in  its  metallic  form,  to  the 

bottom. - Gold  is  the  only  metallic  body  which  is  thus  feparable 

from  its  folutions  in  Acids  6>y  either  of  thefe  fubftances  :  and  hence 
Gold  may  by  thefe  means  be  purified  from  all  admixtures,  and  final} 
proportions  of  it  in  liquors  readily  difcovered. 

(p)  Gold  in  Stones ,  Ores ,  &c.J  There  are  two  general  methods  of 
extni'ding  Gold  from  its  ore  or  matrix  3  amalgamation  and  fufion. 

is  When 
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ore,  unlefs  when  blended  with  a  large  proportion  of 
other  metals.  The  Gold  ore  of  R ammelfberg  in 
Goflar  holds  only  a  few  grains  on  an  hundred  weight. 

Some 

i.  When  the  Gold  is  fuperficially  embedded  in  earths  or  ftones,  in 
in  its  metallic  form,  the  mineral  is  reduced  into  powder,  the  lighter 
earthy  parts  feparated  by  ablution  with  water,  and  the  remainder  tritu¬ 
rated  with  a  quantity  of  Quickfilver  ;  which  imbibes  or  amalgamates 
with  the  Gold,  whilft  the  earthy  and  ftony  matters  float  on  the  furface, 
and  are  eafily  wafhed  off :  the  waffied  Amalgam  being  committed  to 
diftillation,  the  Mercury  arifes,  arid  the  Gold  is  left  behind.  .  This 
is  the  method  by  which  Gold  and  Silver  are  extracted  from  their  ores 
in  the  Spanifh  Weft-Indies. 

z.  When  the  Gold  is  too  intimately  combined  in  the  compofition 
of  the  ore,  to  be  feparable  by  Quickfilver,  the  mineral  is  brought  into 
fufion  by  fire.  If  the  quantity  of  Gold  was  very  confiderable,  it 
would  fubfide  from  the  fluid  matter  by  its  own  gravity,  by  whatever 
means  the  fufion  was  procured  :  but  in  ores,  the  Gold  is  in  too  fmall 
proportion,  its  particles  too  minute  hnd  too  widely  difFufed,  to  ieparate 
in  this  manner,  without  the  addition  of  fome  other  metallic  body  to 
imbibe  and  colleff  it.  The  addition  commonly  made  ufe  of  is  Lead; 
this  metal  eafily  vitrifying  in  the  fire  ;  and,  when  vitrified,  powerfully 
promoting  the  vitrification  or  fufion  of  earthy  or  ftony  matters  ;  at 
the  fame  time  that  the  part  which  remains  unvitrified  imbibes  the  Gold 
and  carries  it  to  the  bottom.  Bifmuth  anfwers  the  fame  end,  rather 
more  effectually ;  its  Glafs  being  fomewhat  more  adftive  as  a  flux  than 
that  of  Lead,  in  regard  both  to  the  facility  and  tenuity  of  the  fulion. 
The  Gold  thus  transferred  into  Lead  or  Bifmuth,  is  feparated  by  keeping 
the  mixture  in  fufion  upon  a  cupel  or  teft.  The  cupel  is  a  fmall 
fhallow  veffel  made  of  bone-afh,  which  abforbs  the  Lead  or  Bifmuth, in 
proportion  as  they  vitrify.  The  teft  is  a  large  oval  hearth,  on  which 
the  Lead,  as  it  vitrifies  and  arifes  to  the  furface,  is  raked  off  from  the 
Gold,  or  blown  off  by  bellows. 

Minerals  containing  Gold  intimately  blended  in  their  compofition 
are  frequent  in  moft  parts  of  the  world.  Many  of  our  common  fands 
are  perhaps  richer  in  this  metal  Than  the  ores  of  Peru  ;  though  they 
yield  it  with  fuch  difficulty,  that  it  is  fcarce  to  be  extracted  from  them 
to  any  advantage.  The  yellow,  red,  black,  ferrugineous  fands  are 
the  richeft,  but  at  the  fame  time  the  moft  refraStory ;  the  matter  being 
not  only  very  hard  of  fufion,  but  the  Gold  ftrongly  retained,  and  de¬ 
fended  from  the  action  of  Lead,  by  the  ferrugineous  part.  Becher 
formed  fome  expe&ations  from  fome  experiments  on  the  more  fufible 
Sands  ;  which,  though  they  hold  lefs  Gold,  yield  it  with  more  eafe. 

Mr.  Hellot  informs  us,  (in  his  French  verfion  of  Schluter)  that  in 
eleven  effays  of  the  fame  ferrugineous  fand,  made  by  Mr.  Leberecht, 
the  proportion  of  noble  metal  turned  out  conilantly  from  eight  hundred 
g.nd  forty  to  eight  hundred  and  forty-four  grains  on  the  quintal  or 
hundred  pounds  ;  and  that  from  one  fourth  to  one  third  of  this  was 
Gold,  and  the  reft  Silver.  He  obferves  that  different  parcels  of  fand, 
taken  up  at  no  great  diftance  from  one  another,  differ  in  degree  of 
richnefs ;  fome  having  yielded  above  a  thoufand  grains  on  the  quin¬ 
tal,  others  only  three  hundred  and  fifty,  and  others  again  containing 
nothing  but  Iron.  Thefe  effays  were  made,  by  mixing  tlie  fand  (pre- 
vioufiy  four  times  calcined,  and  as  often  quenched  whilft  red  hot. 
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Some  Gold  is  alfo  met  with  in  fundry  rivers,  as  the  Gold 
the  Tagus,  the  Ganges,  the  Rhine,  the  Saale,  the < — ^ 
Niger,  the  Danube,  and  many  others,  commonly  in 
fine  duff,  often  in  flrat  moleculas,  fometimes  fufpended 
by  the  water  in  invifible  atoms,  which  fettle  upon 
ftanding,  and  are  diftinguifhed  by  the  name  of  river 
or  wafh  Gold.  Thefe  golden  particles,  doubtlefs, 
proceed  from  fome  mines  or  veins  of  Gold,  from 
which  the  metal  has  been  wafned  out,  and  carried 
down  by  the  firearm  Some  have  pretended  to  find 
perfeft  Gold  in  vegetables,  particularly  in  the  vine- 
tree  ;  but  on  examining  thole  Gold-like  fpecks,  or 
granules,  by  fire,  by  Quickfilver,  or  other  trials, 
they  foon  difcover  themfelves  to  be  no  Gold. 

Gold  coins  and  utenfils  are  not  made  of  pure  Gold,  Its  alloy, 
but  have  always  an  alloy  of  Silver,  or  Copper,  or 
both  together,  by  which  the  Gold  is  rendered  firmer, 
harder,  and  more  fonorous  (q).  When  Gold  is  per¬ 
fectly  pure,  it  is  called  Gold  of  twenty-four  carats ;  the 

meaning 


in  water)  with  twice  its  weight  of  granulated  Lead,  and  equal  its 
weight  of  black  flux,  fpreading  fome  common  fait  on  the  furface,  and 
melting  them,  with  a  fire  ftrongly  excited  in  a  blaft-furnace,  till  the 
fcoriae  flowed  thin  as  water,  fo  as  not  to  adhere  to  the  iron-rod  with 
which  the  matter  was  from  time  to  time  ftirred. 

The  precious  metal  may  be  extracted  alfo,  and,  perhaps  more  per¬ 
fectly,  by  vitrifying  the  land  with  Glafs  of  Lead,  and  afterwards  re¬ 
viving  the  Lead.  Sulphur,  added  to  the  vitreous  compounds,  readily 
unites,  and  changes  it  into  a  fparkling  mafs,  of  a  femi-metallic  af* 
pe6t,  fimilar  in  quality  to  the  natural  Lead  Ores  which  participate  of 
Gold  and  Silver,  and  yielding  its  metallic  contents  by  the  fame  treat¬ 
ment. 

We  cannot  fuppojfe,  as  fome  have  done,  that  this  metal  proceeded 
from  an  antimonial  Regulus  contained  in  the  menftruum  ;  anymore 
than,  with  Mr,  Boyle,  that  it  was  a  part  of  the  Gold  actually  tranfmu- 
ted  into  Siver.  It  is  by  quartation  with  Silver  (fee  page  43.)  that  Gold 
is  commonly  refined  ;  and  in  that  procefs  it  always  retains  a  portion  of 
the  Silver,  feparable  by  Aqua  Regia.  When  Aqua  Regia  is  made  with 
an  under  proportion  of  marine  Acid,  it  diflolves  a  little  Silver  along 
with  Gold  5  and  hence  probably  the  Silver  obtained  on  the  fecond  dif- 
folution. 

(q)  Alloy.']  Standard  Gold  contains  one  twelfth  its  weight  of  alloy, 
moil  commonly  of  Copper,  this  metal  not  weakening  the  colour  as  Sil¬ 
ver  does,  but  rather  heightening  it ;  it  is  fuppofed  alfo,  perhaps  on  no 
very  good  foundation,  that  Copper  preferves  the  malleability  of  Gold 
in  certain  circumflances  wherein  pure  Gold  would  become  brittle.  The 
fpecific  gravity  of  this  compound  is  ids  than  the  mean  gravity  of  the 
Gold  and  Copper  unnaixed. 
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Gold,  meaning  of  which  is,  that  in  an  ounce  of  the  metal 
u— v — j  all  the  twenty -four  fcruples  are  pure  Gold.  If  only 
twenty- three  fcruples  are  fine  Gold,  and  the  other  . 
fcruple  a  bafer  metal,  it  is  called  Gold  of  twenty -three 
carats ‘0  and,  in  general,  the  number  of  carats,  by 
which  the  finenefs  is  expreffed,  denotes  the  number 
of  fcruples  of  fine  Gold  in  an  ounce,  or  twenty-four 
fcruples  of  the  mixt.  The  ancients  fuppofed  the  Gold 
of  different  countries  to  differ  in  their  quality  ;  the 
Armenian  to  be  the  bell,  the  Hungarian  next  to  it, 
and  the  Rhenifli  the  worft.  But  Gold,  when  per¬ 
fectly  pure,  is  always  one  and  the  fame,  wherever  it 
is  to  be  found  •,  no  other  differences  being  obferved 
in  it  than  what  proceed  from  an  admixture  of  fame 
other  metal. 

purifica-  There  are  different  methods  of  feparating  Gold 
t?on  from  from  admixtures  of  other  metals.  If  only  a  bafe  me- 
tal  be  ™xed  with  Gold,  they  may  be  feparated  by 
telling  or  cupellation  with  lead,  the  bafe  metal  vitri¬ 
fying  with  the  Lead,  whilft  the  Gold  remains  un¬ 
hurt  (r). 

Method  of  Silver,  which  refills  the  deftru&ive  power  of  Lead 
parting  equally  with  Gold  itfelr,  is  feparated  by  acid  men- 
siheri”  1  ftfua.  For  this  purpofe,  we  muff  fir  ft  examine  whe¬ 
ther  the  mixture  contains  mo  ft  Gold,  or  moft  Silver ; 
if  the  Gold  is  found  to  prevail,  the  metal  is  to  be 
fatted  into  plates,  or  granulated,  and  put  into  a  pro¬ 
portionable  quantity  of  Aqua  regis,  which  diffolves 
the  Gold,  and  leaves  the  Silver,  in  the  form  of  pow¬ 
der,  at  the  bottom  j  the  Silver,  waflied  and  dried, 

may 


(r)  Cupellation  <voith  Lead.~\  Gold  is  not  fo  perfectly  purified  by  this 
procefs  as  has  been  commonly  fuppofed.  It  almoft  always  retains  a 
portion  of  the  lead  itfel'f,  (mall  indeed,  but  fufficient  to  render  it  brit¬ 
tle  ;  from  this  it  is  purified  by  injecting  upon  it  in  fufion  a  little  Mer- 
cury-fublimate,  the  acid  of  the  fublknate  corroding  the  Lead,  which 
now  arites  in  fcoriae  round  the  iides  of  the  veffel,  no  longer  mifcible 
with  the  Gold  ; — -nor  is  Gold  to  be  perfectly  purified  by  appellation 
from  Copper  :  it  attracts  this  metal  more  ftrongly  than  it  ddes  Lead. 
If  pure  Gold  be  mixed  with  about  one  twenty-fourth  its  weight  of 
Copper,  it  will  fuffer  Lead  3lmoft  totally  to  work  off,  but  retain  nearly 
all  the  Copper. — —The  admixture  of  Silver  varies  its  affinity  to  both 
thefe  metals.  Mixed  with  a  little  Silver  it  parts  with  Copper,  and  not 
with  Lead  }  mixed  with  an  equal  quantity  it  parts  with  both. 
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triay  be  melted  into  a  mafs,  with  the  addition  of  a  Gold. 
little  Tallow,  and  fome  Nitre  or  Borax,  and  the  Gold 
may  be  recovered  from  the  liquor  by  precipitation. 

If,  on  the  other  hand,  the  quantity  of  Silver  is  much 
greater  than  that  of  the  Gold,  Aqua  fortis  is  made 
ule  of,  which  diffoives  the  Silver,  and  leaves  the 
Gold  behind,  in  form  of  a  black  mafs  or  powder,  to 
be  wafhed  and  melted  with  Borax.  If  the  propor¬ 
tions  of  the  two -metals  are  nearly  equal,  the  mix¬ 
ture  is  melted  with  lo  much  frefxi  Silver,  as  will  make 
the  whole  quantity  of  Silver,  at  lead,  three  times 
greater  than  that  of  the  Gold  ,  if  the  quantity  of  Sil¬ 
ver  is  much  Ids  than  this,  the  bed  Aqua  fortis  will 
not  be  able  to  extract  it  from  the  Gold ;  if  much 
greater,  the  folution  or  extraction  will  go  on  the 
fader  but  the  Gold  will  remain  in  form  of  powder, 
fome  particles  of  which  may  be  in  danger  of  being 
Jod;  if  it  is  juft  thrice  the  weight  of  the  Gold,  the 
Gold  retains  the  form  of  the  original  plates ;  from 
the  Gold  making  one  fourth  of  the  compound,  the 
procefs  is  commonly  called  quartation.  This  method 
of  parting  the  two  metals  is  more  commodious  and 
effectual  than  that  by  Aqua  regis,  Aqua  fortis  didblv- 
ing  the  Siver  much  fooner  than  Aqua  regis  does  the 
;  Gold,  and  the  former  taking  up  none  of  the  Gold 
along  with  the  Silver ;  whereas  the  latter  almod  al¬ 
ways  dilfo Ives  a  part  of  the  filver  along  with  the 
Gold,  elpecially  if  the  Aqua  regis  is  made  with  an 
under- proportion  of  marine  Acid. 

Gold  is  like, wife  purified  from  Silver  by  Acids,  ap-  Cemen- 
plied  in  form  of  vapour,  free  from  phlegm.  Thustatlon" 
applied,  they  extract  fmall  proportions  of  filver  as 
well  as  large  ones,  the  Gold  being  unable  to  defend 
that  metal  againft  the  fumes,  as  it  does  againd  the 
Acid,  in  its  liquid  date.  The  marine  vapours  alfo, 
in  this  method  of  application,  corrode  the  Silver  as 
effectually  as  the  nitrous ;  the  only  difference  is,  that, 
when  corroded  by  the  nitrous,  fuch  part  as  may  re¬ 
main  in  the  pores  of  the  Gold  is  eafily  diflolved  and 
wafhed  out  by  water  j  whereas,  with  the  marine,  it 
»  ,  forms 
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Gold  f°nris  a  concrete  not  diffoluble  in  water. — — The 
^  method  of  performing  the  procefs  is  this  :  Nitre,  of 
common  Salt,  (not  both  at  once,  for  the  vapour  ari~ 
liner  from  the  mixture  would  diiTolve  the  Gold  as  well 
as  the  Silver)  is  mixed  with  an  equal  quantity  or 
calcined  Vitriol,  by  which  its  Acid  is  extricated  in 
the  fire,  and  twice  its  weight  of  powdered  Bricks,  to 
prevent  the  matter  from  melting  and  adhering  to  the 
furface  of  the  metal.  The  Gold,  impregnated  with 
Silver,  is  flatted  into  plates ;  cleanied  by  ignition  from 
any  external  uncluofity  that  might  impede  the  aflion 
of  the  acid ;  then  flratified,  and  every  where  fur- 
rounded  with  the  mixture,  in  a  crucible  or  cementing 
pot ;  the  veffel  clofely  covered  and  luted ;  the  fire 
gradually  railed  to  a  flight  red  heat,  and  kept  up  for 
twelve,  fixteen,  *  or  twenty  hours.  — —  It  is  often 
neceffary  to  repeat  the  cementation,  a  part  of  the 
Silver  being  apt  to  efcape  the  action  of  the  fumes,  el- 
pecially  when  the  plates  are  of  confiderable  thick- 
nefs  :  the  metal,  after  one  cementation,  muft  be 
melted  and  laminated  afrefh,  before  it  is  committed 
to  another.  Thefe  kinds  of  operations  were  formerly 
often  praftifed,  but  have  now,  in  great  meafure,  given 
place  to  more  advantageous  and  effectual  methods  of 
feparation.  The  mixture  with  Sea-Salt  is  commonly 
called  the  regal  cement.  Gold  being  the  only  metallic 
body  [Platina  excepted]  that  is  capable  of  refitt¬ 
ing  it. 

Method  of  The  refiftance  of  Gold  to  Aqua  fortis  affords  a 
diftin-  ready  method  of  diftinguifhing  that  metal  from  com- 
Goid'fram  pofitions  refembling  it  in  colour.  If  a  line  be  drawn 
metals  that  with  the  mafs,  upon  any  fmooth  ftone  that  does  not 
mcolouVt  diffolve  in  acids,  a  drop  of  Aqua  fortis  will  take  off 
the  mark  left  by  any  of  the  bale  metals,  whilft  that 
made  by  Gold  remains  untouched. 

If  Gold  contains  Copper,  Lead,  or  other  imper- 
fe6t  metallic  bodies,  along  with  Silver,  it  is  purified 
firfi  from  the  bafe  metal  by  the  tell  or  cupel,  and  then 
feparated  from  the  Silver  by  quartation  — it  is  puri¬ 
fied  alfo  from  all  the  metals  by  fufion  with  Antimony, 

which 
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which  abforbs  or  fcorifies  all  but  Gold.  Tin  is  rnofl  q0 

corn  modiou  fly  feparated  by  injecting  corroflve  Subli-  v _ v 

mate  upon  the  Gold  in  fufion.  Mercury  is  diffipated 
from  it  by  bare  ignition. 

Gold  is  cleanfed  from  external  impurities,  by  heat-  Methods 
ing  it  red-hot,  and  wafhing  it  with  weak  Aqua  fortis,  c.leanf~ 
brine  of  Sea-Salt  with  Tartar,  &c.  When  pale,  the  naHy/and 
colour  is  heightened  by  melting  it  with  Copper,  and  heighten 
afterwards  feparating  the  Copper  ;  or  by  a  mixture  of  1 
Verdigris  and  Sal  Ammoniac  with  Vitriol  or  Nitre  (s.) 

Some  boil  the  pale  Gold  in  a  folution  of  thefe  Salts 
made  in  Vinegar  ;  others  moiflen  the  Salts  with  Vine¬ 
gar  into  the  confidence  of  a  pafte,  which  is  fpread 
upon  the  Gold,  and  the  metal  laid  upon  burning 
coals,  till  the  mixture  is  burnt  off.  The  fprinkling 
of  the  Salts  in  powder  upon  the  moiftened  Gold, 
prabtifed  by  fome,  does  not  anfwer  fo  well.  It  is  faid 
that  a  mixture  of  Gold  with  one  third,  or  even  with 
half,  its  weight  of  fiver,  acquires,  on  cementation 
with  Verdigris,  the  colour  of  pure  Gold;  the  Silver 
however  is  eafily  difcovered  on  the  touchftone,  by 
means  of  Aqua  fords.  If  a  line  be  drawn  with  the 
compound  metal,  a  little  Aqua  fords,  applied  upon 
the  part,  will  eat  out  the  Silver,  and  the  remaining 
Gold  will  appear  fpecked  and  difunited  (/). 

II.  SIL- 


(r)  Colour  heightened .]  The  colour  of  Gold  is  improved  alfo  by 
fufion  with  Nitre,  injefting  S3 1  Ammoniac  upon  it  in  the  fufion,  quench¬ 
ing  it  in  urine,  boiling  it  in  a  folution  of  Alum.  When  Borax  is  tiled 
as  a  flux,  it  is  cuflomary  to  add  a  little  Nitre  or  Sal  Ammoniac,  to 
preferve  it  from  being  made  pale  by  the  Borax. — - — Juncker  reports, 
from  the  Alchymia  depudata ,  that,  by  melting  Gold  with  four  times  its 
weight  of  Copper,  feparating  the  Copper  by  Aqua  fortis  unpurified, 
then  melting  the  Gold  with  the  fame  quantity  of  frefli  Copper,  and 
repeating  this  procefs  eight  or  nine  times,  the  Gold  becomes  at  length 
of  a  deep  red  puniceous  colour,  which  fuftains  the  aftion  of  Lead,  An¬ 
timony,  and  Aqua  fortis. 

(/)  Additional  article ,  PLATIN A.~]  This  metal,  faid  to  be  found  in 
the  Gold-mines  of  the  Spanifh  Weft-Indies,  has  but  lately  become 
known  to  Europe.  In  what  form  it  is  met  with  in  the  mines,  we  have 
no  fatisfailory  account  5  to  us  it  is  brought  over  in  I'm  all  white  grains, 
mixed  with  a  ferrugineous  Sand,  and  l'ome  other  foreign  matters.  It 
is  called  by  the  Spaniards  Platina ,  (a  diminutive  ol  Plata ,  Silver)  pro¬ 
bably  from  its  colour  ;  for,  in  this  refpeCt,  it  greatly  refembies  Silver, 
though  in  others  it  comes  nearer  to  Gold, 
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It  poffefles,  in  effeft,  almoft  all  thofe  properties  which  have  hitherto 
been  fuppofed  charafteriftic  of  Gold,  and  ftands  all  the  tefts  by  which 
that  metal  has  ufuaily  been  allayed  or  refined,  being  nearly  as  ponde¬ 
rous;  equally  diffoluble  in  Aqua  regia,  and  precipitable  by  the  other 
metals  which  difiolve  in  that  menftruum  5  equally  refitting  Aqua  lortis, 
and  the  other  fimple  Acids,  and  the  regal  cement 3  being  equally  per^ 
manent  and  fixed  in  the  fire  5  equally  indehru&ible  by  Lead  and  by  Bif- 
rnuth ;  unaffe&ed  by  Mitre  and  by  Sulphur  3  incapable  of  being  fcori- 
fied  by  the  fulphureous  part  of  Antimony,  or  volatilized  by  its  regu- 

line 

Thefe  properties,  together  with  the  place  where  it  is  found,  and  the 
prohibition  .(aid  to  be  laid  upon  its  exportation  by  the  king  of  Spain, 
afford  Efficient  grounds  to  prefume  that  the  Smiris  Hlfpanica  of  the  al- 
chemifts,  employed  for  augmenting  Gold,  was  no  other  than  this  Pia- 
tlna,  or  fome  mineral  containing  it  3  moie  elpeciaily  as  Etcher  expreflly 
declares,  that  this  augmentation  was  really  an  abufe  5  that  the  Gold 
fo  augmented  was  pale  and  brittle  3  and  that  though  it  ftood  all  the  ef- 
tablifhed  tefts  of  perfeft  Gold,  yet  it  would  not  bear  amalgamation  with 
Quickfilver,  the  Mercury  retaining  the  Gold,  and  throwing  out  the 
Smiris  in  form  of  a  reddilh  powder.  Platina  mixed  with  Gold  is  thrown 
out  in  the  fame  manner  5  though  it  is  not  eafy,  by  this  method,  to 
obtain  a  perfect  reparation. 

This  metal  is,  in  fome  final!  degree,  malleable  3  lefs  fo  when  ignited 
than  when  cold.  Its  fpecific  gravity  is  to  that  of  Gold,  nearly  as  18 
to  19.  The  grains  cohere  in  a  ftrong  fire,  but  do  not  melt,  or  loften, 
cr  fen  fib  ly  alter  their  figure  ;  whether  expofed  to  its  aft  ion  in  clofe  vef- 
Pels,  or  placed  in  contaA  with  the  burning  fuel  3  by  themfelves,  or  with 
the  addition  of  inflammable,  faline,  vitreous,  or  earthy  fluxes.  Com- 
pofitions  of  Sulphur  and  fixed  alcaline  Salts,  render  it  fufible  in  the  fire, 
and  foluble  in  water. 

Platina  melts  perfeftly  with  all  the  metals,  and  occafions  remarkable 
alterations  in  their-  colour,  texture,  and  hardnefs.  It  deftroys  the 
malleability  of  near  four  times  its  weight  of  Tin  3  with  larger  propor¬ 
tions  it  forms  compounds  tolerably  duflile,  but  renders  the  texture 
of  the  Tin  coarfer,  and  d chafes  its  colour.  All  thefe  compofitions 
tarnifh  in  the  air  5  thofe  leaft,  which  have  either  a  very  fmall  or  a  very 
large  proportion  of  Platina. 

A  fmall  quantity  is  taken  up  very  eafily  by  Lead  3  a  large  one  is 
taken  up  much  more  difficultly  than  by  Tin,  and  fubfides  in  great  part 
upon  an  abatement  of  the  heat.  A  little  quantity  flattens  and  hardens- 
Lead  much  more  than  it  does  Tin,  but  a  large  one  does  not  near  fo 
much  diminifh  its  malleability.  A  leafy  or  fibrous  texture,  a  purphfh 
or  blue  colour,  or  a  difpofition  to  quickly  acquire  this  colour  from  the 
air,  are  peculiar  to  the  mixtures  with  Lead. 

It  unites  with  Silver  more  difficultly  than  with  either  of  the  two 
foregoing,  and  is  more  apt  to  fubfide  from  it,  on  an  abatement  of  the 
fire  5  a  part  of  the  Silver  is  likewife  thrown  up  during  the  fufion,  and 
adheres  to  the  cover  of  the  crucible  in  little  globules  :  to  this,  of  all 
the  metals,  it  difcovers  the  greateft  repugnance.  it  diminifhes  the 
malleability  of  Silver  far  lefs  than  that  of  Lead  or  Tin,  and  does  not, 
in  whatever  proportion  employed,  fo  much  debafe  its  colour,  or  difpofe 
it  to  tarnifh. 

It  diminifhes  the  dudfility  of  Gold  far  lefs  than  that  of  any  other  me¬ 
tal  3  a  mixture  even  of  equal  parts  of  each  may,  with  proper  care,  be 
fomewhat  flattened  by  the  hammer.  In  confiderable  proportions  it  de¬ 
bates  the  colour  more  than  the  ufual  alloy,  not  communicating  its  own 
whiten  els,  as  the  other  white  metals  do,  but  a  peculiar  dingy  hue, 

readily 
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readily  diftinguifhable  by  the  eye.  In  Email  proportions,  as  one  fiftieth,  PlATIN. 
it  does  not  fenfibly  injure  either  the  colour  or  malleability  of  Gold.  .  _  _■  _ 

A  large  proportion  whitens  Copper,  and  renders  it  very  hard  and  v 
brittle  :  a  Email  one  improves  its  hardncfs,  without  feeming  to  injure 
its  colour,  or,  fo  far  as  could  be  judged,  its  malleability.  Thefe  mix¬ 
tures  bear  a  fine  polifh,  and  do  not  tarnifli  in  the  air  16  much,  or  fo 
foon,  as  pure  Copper. 

It  renders  call  Iron  excefiively  hard,  in  fome  degree  tough,  fiifcep- 
tible  ol  a  fine  polifh,  and  not  apt  to  tarnifli.  The  compound,  cemented 
with  the  Steel-making  mixtures,  is  not  changed  into  Steel,  but  fome- 
what  fjftened,  and  more  lb  than  by  the  fubftances  which  foften  pure 
caft  Iron. 

It  unites  with  Bifmuth,  Zinc,  and  Regulus  of  Antimony,  a3  per- 
fe6lly  as  with  the  malleable  metals.  It  increafes  the  hardnefs  of  the 
two  latter,  but  not  of  the  former  ;  difpofes  Bifmuth  to  change  its  co¬ 
lour  in  the  air,  but  not  the  other  two. 

Its  effects  on  the  compound  metals  are  fimilar  to  thofe  which  it  pro¬ 
duces  on  the  fimple  ones.  Brafs  it  renders  white,  hard,-  brittle,  fuf- 
ceptible  of  a  fine  polifh,  and  not  liable  to  tarnifh  ;  as  it  does  the  Cop¬ 
per,  and,  in  fome  degree,  the  Zinc,  of  which  that  metal  is  cpnipofed.' 

Mixtures  of  it  with  Copper  and  Tin  are  mare  apt  to  tarnifh  than  thofe 
with  Copper  only,  and  Id's  than  thofe  with  Tin  only. 

All  the  compofitions  of  Platina  with  metals  are  more  brittle  when 
ignited  than  when  cold.  Their  fpecific  gravity  is  lefs  than  the  medium' 
of  the  gravities  of  the  two  ingredients-.  All  the  metals  may  be  made’ 
to  take  up  equal  their  own  weight  of  the  Platina  j  fome  metallic  com¬ 
pofitions  of  Tin,  Copper,  &c.  twice  their  weight.  Several  of  the  mix¬ 
tures  melt,  and  appear  uniform  to  the  eye,  by  a  moderate  heat,'  but  the 
union  is  never  perfect  without  a  ftrong  one. 

After  Platina  has  thus  been  brought  into  full  on  by  metallic  additions/ 
it  proves,  on  feparating  the  metal,  as  refra&ory  as  at  firft.  In  cupel- 
lation  with  Lead,  as  foon  as  the  Lead  has  been  worked-  off  to  a  certain 
point,  the  matter  becomes  confident,  and  can  no  longer  be  made  to 
melt,  or  to  part  with  any  more  of  the  Lead.  The  cafe  is  the  fame  in 
fcorifying  Bifmuth  from  it,  or  diffipating  regulus  of  Antimony  or  Zinc 
the  Platina  at  length  refufmg  to  melt,  and  defending  a  part  of  thofe 
deftru&ible  metals  from  the  alftion  of  the  fire  and  air.  Platina  cupelled 
with  Lead,  unlefs  the  bottom  turns  out  fpongy,  is  found  to  be  remark¬ 
ably  more  ponderous  than  at  firft,  notwithstanding  its  retaining  a  con- 
fiderabie  portion  of  that  lighter  metal  :  the  fpecific  gravity  of  fome  of 
the  neater  and  more  folid  beads  was  very  nearly  the  fame  with  that  of 
fine  Gold. 


Platina  diffolves  in  Aqua  regis  very  flowly  and  difficultly  into  a  dark 
brownifh  red  liquor  j  a  few  drops  of  which  tinge  a  large  quantity  of 
water  of  a  fine  golden  colour.  The  folution,  duly  evaporated,  fhoots 
into  deep  yellawifh  red  Cryftals.  It  gives  no  ftain  to  hot  Marble,  or  to 
the  fkin,  bones,  or  other  folid  parts  of  animals.  Oil  of  Vitriol,  added’ 
to  the  concentrated  folution,  precipitates  the  Platina,  but  makes  no 
change  it  the  liquor  is  previously  diluted.  The  Platina  is  precipitated 
by  alcalies,  and  by  Sal  Ammoniac,  in  form  of  a  red  powder  ;  this, 
expofed  to  the  fire,  becomes  blackiftr,  without  fulminating  j  walhecf 
with  water,  it  acquires  a  fimilar  colour,  tinging  a  large  quantity  of  the 
fluid  of  a  golden  hue.  None  of  the  fubftances,  that  have  been  tried,, 
occafion,  fingly,  a  complete  precipitation,  a  part  of  the  Platina  always 
remaining  diffolved.  By  alternate  additions  of  alcalies  and  Sal  Ammo¬ 
niac,  or  by  adding  Tin  after  either  of  thefe,  the  whole  is  thrown  down, 
and  the  liquor  left  colour  Ids,  Volatile  alcalies  added,  after  the  preci- 
Vol.  I.  F  pitatioa 


66 


Metallic  Bodies. 


PlATIN,  P’tati°'n  is  completed,  rediiToIve  a  part  of  the  Platina,  and  more  thaii 


they  do  of  Gold  by  the  fame  treatment.  The  precipitates,  thoroughly 
edulcorated  by  boding  water,  diffolve  in  fpirit  of  Salt,  much  more 
difficultly  and  Sparingly  than  thofe  of  Gold.  The  precipitates,  made 
both  with  metallic  and  fahne  fubffimees,  refill:  vitrification. 

Solution  of  Platina  does  not  llrike  a  purple  colour  with  Tin,  nor 
prevent  Gold,  mixed  with  it,  from  {hiking  this  colour.  The  Platina 
is  not  revived  from  its  folution  by  inflammable  fpirit,  nor  taken  up  by 
effentiai  Oils  or  ./Ether,  and  does  not  prevent  Gold  from  being  revived 
by  the  former,  or  taken  up  by  the  two  latter.  It  is  not  precipitated 
by  folution  of  green  Vitriol,  nor  prevents  Gold  from  being  precipitated 

by  that  Salt.- - Thele  experiments  afford  ready  means  of  diftinguifh- 

ing  l'mall  proportions  of  Platina  mixed  with  Gold,  or  of  Gold  mixed 
with  Platina,  and  of  perfectly  purifying  or  feparating  the  two  metals 
from  one  another. 

A  more  particular  account  of  the  principal  experiments  I  have 
hitherto  made  on  this  extraordinary  metal,  may  be  feen  in  the  Philofo - 
phical ’Tranjatlions  for  the  years  17  54-,  and  1757,  from  whence  the 
foregoing  general  reful  ts  are  extra6fed.  Mr.  Scheffer  has  like  wife 
given  lbme  curious  experiments  on  this  metal,  which  he  calls  white 
Gold,  in  the  Kcngl.  Suenjka  <vetenfkaps  academiens  handlingar.  The 
very  frnall  quantity  of  Platina,  which  he  was  furrii filed  with,  did  not 
permit  his  carrying  thele  experiments  to  any  confiderable  iength  5  fo  far 
as  they  go  they  agree  fuffieiently  with  mine,  except  in  regard  to  the 
effeft  of  the  Arfenic.  He  reports  that  Platina,  ftrongly  heated,  melts 
in  an  inftant  upon  the  con t aft  of  a  very  fmall  proportion  of  white  Ar¬ 
fenic.  I  have  treated  Platina  and  Arfenic  in  different  ways,  with  and 
without  inflammable  additions,  by- the  moft  intenfe  fires  I  was  able  to 
excite,  without  ever  obferving  it  become  fluid.  There  was  commonly 
a  tendency  to  f'uiion  on  the  furface,  which  appeared  in  part  frnooth, 
bright,  and  united  ;  but  the  internal  part  of  the  mafs  was  conftantly 
found  to  confilf  of  unchanged  grains  of  Platina.  It  was  the  fmallnefs 
of  the  quantity  which  prevented  Mr.  Scheffer  from  obferving  that,  the 
full  on  was  only  apparent  and  fuperficiai. 
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II.  SILVER. 

SILVER  (the  Luna ,  Liana ,  Proferpina ,  Regina 
metallorum ,  of  the  Chemiits*)  is  the  moft  per¬ 
fect,  ductile,  and  fixed,  in  the  fire,  of  all  metals  after 
Gold  [u.)  A  finale  grain  has  been  drawn  into  a  wire 
three  yards  in  length,  and  the  wire  flatted  into  a  plate 
an  inch  broad.  In  common  fires  it  buffers  no  dimi¬ 
nution  of  its  weight,  and,  kept  in  the  vehement  heat 
of  a  glais-houfe  furnace  for  a  month,  it  lofes  no  more 
than  one  fixty-fourth.  In  the  focus  of  Tfchirnhaus5s 
large  burning-glafs  it  fmokes  for  a  long  while*  then 
contracts  a  grevifh  afh  on  the  furface,  and  at  length 

O  J  *  o 

is  totally  diffipated. 

The  proper  menftruum  of  Silver  is  the  nitrous  acid,  : 
which,  if  wrell  clephlegmated,  will  diffolve  equal  its 
own  weight ;  the  folution  ftains  the  fkin  black  (x). 

F  2  -  Some 

{u)  Silver.']  Silver  is  a  Toft,  flexible  metal,  of  little  or  no  elafticity: 
by  hammering  it  becomes  moderately  hard,  elaftic,  and  fonorous  5  more 
fo  than  Gold,  Id’s  than  Copper  or  Iron.  Its  fpecific  gravity  is  to  that 
of  water  nearly  as  io|  to  1.  It  melts,  in  a  bright  and  red  heat,  a 
little  iooner  than  Gold  5  and,  when  in  fufion,  appears  a  per  fed  lpecu- 
lum.  Like  Gold,  it  continues  duftile  when  heated,  as  well  as  when 
cold  ;  lofes  a  little  of  its  ductility  by  fudden  cooling  ;  proves  brittle 
when  heated  by  hammering  ;  and  regains  its  priftine  malleability  on 
being  nealed,  that  is,  flightly  ignited,  and  fuffered  to  cool  very  lei- 
furely.  It  feems  to  be  perfectly  fixed  in  the  greateft  degree  of  culinary 
fire,  the  fmall  diminution,  which,  in  fome  experiments  of  this  kind, 
has  happened  at  firft,  being  apparently  not  of  the  Silver  itfelf,  but  of 
fome  other  metal  with  which  it  had  been  debafed. 

{(>*)  Solution  gains ^  &c.]  It  ftains  hair,  bones,  and  other  folid  parts  of 
animals,  and  different  kinds  of  wood,  of  all  the  intermediate  fnades, 
from  a  light  brown  to  a  deep  and  lading  black.  The  liquors  com¬ 
monly  fold  for  ftaining  hair  brown  or  black  are  no  other  than  folutions 
of  Silver  in  Aqua  fortis,  fo  far  diluted  in  water  as  not  fenfibly  to  cor¬ 
rode  the  hair. 

It  gives  a  permanent  (tain  likewife  to  fun  dry  ftones  ;  not  only  to 
thofe  of  the  fofter  kind,  as  marble,  but  to  fome  of  confiderable  hard- 
nefs,  as  Agates  and  Jai’pers*  The  folution,  for  this  purpofe,  fhould 
be  fully  faturated  with  the  metal,  and  the  flone,  after  the  liquor  has 
been  applied,  expofed  for  fome  time  to  the  fun.  Mr.  du  Fay  obferves, 
(in  a  paper  upon  this  fubjeft  in  the  French  Memoirs  for  the  year  17 28) 
that  if  the  folution  be  repeatedly  applied,  it  will  penetrate,  in  the  whi- 
tifh  Agate  or  Chalcedony,  about  one  twelfth  of  an  inch  ;  that  the  tinc¬ 
ture  does  not  prove  uniform,  on  account  of  the  veins  in  the  flone ;  that 
the  colours,  thus  communicated  by  art,  are  readily  diftiriguifliable  from 
the  natural,'  b)  their  difappearing,  upon  th.n-  iaying  the  flone  for  a 
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s  Some  have  thought  to  increafe  the  ftrength  of  the 
acid,  by  drawing  it  over  from  a  quantity  of  frefli 
Nitre,  and  been  furprized  to  find  that,  inftead  of 
adting  more  powerfully  upon  Silver,  it  would  not  now 
diffolve  that  metal  at  all,  only  corroding  it  into  a 
white  powder ;  and  that,  on  the  other  hand,  it  now 
proved  a  menftruum  for  Gold,  which  before  it  had 
no  effeft  upon.  Thefe  alterations  depend  wholly 
upon  the  Nitre  containing  Sea  Salt  •,  whofe  Acid  is 
expelled  in  the  diftillation  by  a  part  of  the  nitrous, 
and  forced  over  along  with  the  reft  •,  pure  Spirit  of 
Nitre,  drawn  over  from  pure  frelh  Nitre,  diflolves 
Silver,  and  leaves  Gold  untouched,  as  at  firft. 

Ci»ftais  Solution  of  Silver,  evaporated  a  little,  {hoots  in 
'J  3  S'  the  cold  into  Cryftals  (y ),  intenfely  bitter  and  corro- 
five,  and  hence  called  by  fom efel  metallorum ,  the  gall 

of 


flight  in  Aqua  fortis  ;  that,  on  expofint;  it  to  the  fun  afterwards  for  fome 
days,  the  colour  return  ;  that  the  folution  gave  fom ewhat  different  tinc¬ 
tures  to  different  ftones  :  to  oriental  Agate  a  deeper  black  than  to  the 
common  Chalcedony;  to  an  Agate  fpotted  with  yellow,  a  purple  ;  to 
the  Jade-flone,  a  pale  brownifh  ;  the  common  Emerald,  an  opake 
black;  to  common  Granate,  a  violet  unequally  deep ;  to  Serpentine- 
ffone,  an  olive  ;  to  Marble,  a  redd  iff,  which  changed  to  a  purple,  and 
fixed  in  a  brown;  that  on  Slates,  Talcs,  and  Amianthus,  it  had  no 
effe<5t. 

O’)  Cryftals.}  The  Cryftals  of  Silver  iffoot  into  thin,  colourlefs, 
franfparent  plates,  approaching  to  a  triangular  figure.  They  readily 
diffolve  in  water,  and,  by  the  affiftance  of  warmth,  in  Spirit  of  Wine.  , 
Expoledfor  fome  time  to  a  moderately  ftrong  fire,  they  part  by  degrees  ; 
with  all  the  Acid,  and  return  into  Silver  again  ;  though  fcarcely  with-  ■ 
out  fome  little  iofs,  unlefs  borax  or  alcaline  fluxes  are  added,  to  col¬ 
lect  and  reunite  the  particles  of  the  metal.— If  laid  on  a  burning  coal,  , 
the  nitrous  acid,  deflagrating  with  the  inflammable  matter,  as  this 
acid  in  all  its  combinations  does,  is  quickly  confirmed,  and  the  Silver 
revived.  I  have  not  obferved  in  this  experiment  any  confiderable  vo¬ 
latilization  of  the  Silver  ;  though  in  the  ABa  nature  ciirioforum,  tom . 
v].  there  is  a  remarkable  hiftory  of  Silver  difleffved  in  the  nitrous  aci-d 
being  volatilized  in  ciofe  veffels,  by  means  of  Charcoal.  Four  ounces 
of  pure  Silver  being  diffolved  in  Aqua  fortis,  and  the  folution  let  to- 
diftil  in  an  earthen  retort,  a  white  tranfparent  butter  arofe  into  the  neck, 
ind  nothing  remained  behind  ;  by  degrees  the  butter  liquefied,  and 
paffed  down  into  the  phlegm  in  the  receiver;  the  whole  being  now 
poured  back  into  the  retort,  the  Silver  arofe  again  along  with  the  acid  j- 
©n  adding  Sea-Salt  to  this  volatilized  folution,  the  Silver  was  precipi¬ 
tated  into  a  Luna  Cornea.  The  volatilization  being  attributed  to  the'  : 
liquor  having  flood  in  an  claboratory  where  Charcoal  was  biinging  in*, 
the  experiment  was  repeated  with  a  f refit  folution  of  Silver,  mixed- with* 
a  little  powdered- Charcoal,-  with  the  lame  event; 


Metallic  Bodies.  69 

of  metals  :  the  cryftallization  is  promoted  by  drop-  Silver. 
ping  in  a  little  Spirit  of  Wine  before  the  liquor  is  fet  u— 
to  fhoot.  The  cryftals,  or  the  folution  infpiftated 
to  drynefs,  melt  in  a  fmall  heat,  and  form,  on  cool¬ 
ing,  a  dark  coloured  mafs  ftill  more  corrofive,  their 
phlegm  having  been  diffipated  in  the  fire.  This  mafs  Lunar 
is  the  lunar  Cauflic  or  infernal  Stone  of  the  (hops  •,  C*iu^ic“ 
for  the  greater  conveniency  of  ufing  it  as  a  Cauftic, 
it  is  commonly  cafl  in  proper  moulds  into  (lender 
cylindrical  pieces.  The  Cryftals  have  been  given  in¬ 
ternally,  as  purgatives  and  diuretics,  and  hence  na¬ 
med  Catharticum  lunar e ,  and  hydragogum  Angeli  Sahe  *, 
they  are  a  medicine  of  great  activity,  too  great  to  be 
taken  with  fafety. 

If  folution  of  Silver  be  diluted  with  pure  water,  a  Arbor  Bi~ 
confiderable  quantity  of  pure  Mercury  added,  and  anx- 
the  whole  fet  by  in  a  cold  place,  there  will  form  by 
degrees  a  precipitation  and  cryftallization  refembling 
a  little  tree,  with  its  root,  trunk,  and  branches, 
called  Arbor  Diana ,  or  the  philofophic  Silver-tree. 

Lemery  gives  another  method  of  making  an  Arbor 
Dianas,  by  adding  to  folution  of  Silver  fome  warm 

diftilled  Vinegar  (z). - Silver  is  precipitated  from  Predpita- 

its  folution  by  (a)  Copper,  Iron,  Tin,  and  Zinc, 

F  3  Copper 


(z)  Vegetation r.]  Another  kind  of  artificial  vegetation,  as  it  is 
called,  may  be  produced,  by  fpreading  a  few  drops  of  folution  of  Sd~ 
ver  upon  a  glafs-plate,  and  placing  in  the  middle  a  lmall  bit  of  any  of 
the  metals  that  precipitate  Silver,  as  particularly  of  Iron.  The  Sdver 
quickly  concretes  into  curious  ramifications  all  over  the  furface  of  the 
plate.  Other  metallic  folutions  afford  alfo  vegetations  on  the  fame 
treatment,  but  none  fo  elegant  ones  as  that  of  Silver, 

(a)  Precipitation  of  Silver.']  Silver  is  precipitated  from  Aqua  fortis 
by  all  the  metals  which  diffolve  in  that  acid  ;  readily  and  copiouily  at 
firff,  but  flowly  and  difficultly  towards  the  end.  The  menftruum  gene¬ 
rally  retains  fome  portion  of  the  Silver,  as  the  Silver  aimed  always  does 

of  the  metal  which  precipitated  it: - The  refiners,  for  recovering  the 

Silver  from  Aqua  fortis  after  parting,  employ  Copper.  The  folution, 
diluted  with  water,  is  put  into  a  copper- veflel,  or  into  a  glafs  one  with, 
thin  plates  of  Copper,  and  fet  in  a  gentle  warmth  :  the  Silver  begins 
immediately  to  feparate  from  the  liquor,  in  form  of  fine  grey  f’cales  or 
powder  5  a  part  of  the  Copper  being  diffolved  in  its  place*  fo  as  to 
tinge  the  fluid  mot  e  and  more  of  a  bluifh-grcen  colour  ,  the  piates  are 
now  and  then  fhaken,  that  fuch  part  of  the  Silver  as  is  depoiited  upon 
them  may  fall  off,  and  fettle  to  the  bottom.  The  digeflion  is  continued 
till  a  freili  bright  plate,  kept,  for  fome  time  ip  the  warm  liquor,  is  no 
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Copper  is  commonly  made  choice  of,  the  Precipitate 


Combina¬ 
tion  of  Sil¬ 
ver  with 
the  marine 
acid. 


brained  by  that  metal  being  the  ptireft,  though  it  is 
never  entirely  free  from  fome  portion  of  the  Copper. 
This  calx  is  employed  for  cold  filvering,  mixed  with 
Nitre,  Sal  Ammoniac,  and  common  Salt,  in  the  prcK 
portion  of  one  part  of  each  of  the  Salts  to  two  of  the 
lunar  Calx-,  fome,  inftead  of  the  Precipitate,  take 
Silver  leaf,  with  equal  of  its  weight  of  Creme  of 
Tartar,  and  the  fame  quantity  of  common  Salt. 

The  marine  acid  does  not  diffolve  Silver  ($),  but 
precipitates  it  from  the  nitrous.  Upon  adding,  to  a 

folution 


longer  obferved  to  contract  any  powdery  matter  on  the  furface  ;  when 
the  liquor  is  poured  off,  and  the  Precipitate  wafhed  with  fvefh  parcels  of 
boiling  water.  The  {’mail  portion  of  Silver,  which  the  Acid  commonly 
ftill  retains,  may  be  precipitated  by  common  Salt  5  the  Copper,  which 
the  Silver  retains,  may  be  in  part  fcorified  and  feparated  by  fufion 
with  Nitre.  It  is  obfervable,  that  though  the  Acid  in  this  procefs  fatu- 
rates  itfelf  with  the  Copper,,  in  proportion  as  it  lets  go  the  Silver,  yet 
the  quantity  of  Copper,  which  it  takes  up,  is  not  near  fo  great  as  that 
of  the  Silver  which  it  depofites.  One  drachm  of  Copper  will  precipitate 
three  of  Silver,  and  faturate  all  the  acid  that  held  the  three  drachms 
difiblved. 

Abforbent  earths,  as  Chalk  or  Qoi  ck-lime,  throw  down  a  part  of 
the  Silver,  but  leave  a  very  ccmfiderable  part  fufpended  in  the  liquor. 
Jf  the  earth  be  moiilened  with  the  folution  into  the  confidence  of  a  pafte, 
and  expofed  to  the  fun,  it  changes  its  white  colour  to  a  dark  purplifh 
black :  diftinSl  characters  may  be  exhibited  on  the  matter,  by  inter¬ 
cepting  a  part  of  the  fun’s  light,  by  threads,  flit  paper,  &c.  placed  on 
the  outfide  of  the  glafs.  Culinary  fire  does  not  affeft  its  colour  :  after 
the  mat's  has  been  exliccated  by  this,  it  changes  as  before,  upon  expo- 
fure  to  the  fun. 

Volatile  alcaline  Spirits,  added  to  a  folution  of  Silver  precipitate  little. 
Pure  fixt  Alcalies,  and  Alcalies  rendered  cauilic  by  Quick-lime,  throw 
down  the  whole.  Fixt  Alcalies,  impregnated  with  inflammable  mat¬ 
ter,  by  calcination  with  animal  coals,  cccafion  at  firft  a  confiderable 
precipitation  }  but,  if  added  to  a  larger  quantity,  take  up  great  part  of 
the  metal  again.  Mr.  Margraff  relates, 'that  edulcorated  calces  of  Sil¬ 
ver  totally  diffolve,  both  in  a  Lixivium  of  thefe  Alcalies,  and  in  vola- 
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tile  Spirits}  and  that  the  marine  acid  precipitates  the  Silver  from  the 


but  not  f  om  the  fixt  alcaline  folution. - — Kunckel  reports. 


volatile, 
that  the  calx,  precipitated 

fulminates  or  evnhu? 
c 


yy 


vo 


atile  fpirits  made  with  Quick- lime, 


by  infpi {fating  a  folution 


-  explodes  in' the  fire  ;  and  that, 
pi  pure  Silver,  melting  the  dry  reiiduum,  pouring  it  on  Spirit  of  Urine 
fuperiaturated  with  Sait,  and  felting  the  mixture  in  a  gentle  warmth, 
a  blood-red  mafs  is  produced,  fo  tough  as  to  be  wound  about  the  fin- 

£t!S-  "...  .  .  . 

(b)  Marine  acid.]  "Strong  Spirit  of  Salt  corrodes  leaf  Silver  into  a  1 

white  powder  j  on  filings,  or  larger  me  fie  s,  it  has  no  effeCt.  The 

highly  concentrated  acid,  applied,  in  the  form  cf  vapour,  to  rnafies  of 

Silver  at  the  lame  Time  firongly  heated,  readily  corrpdes  them.  Thus 

if  I 
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folution  of  the  metal  made  in  Aqua  fortis,  either  the  Silver. 

pure  acid  of  Sea-Salt,  or  the  Salt  in  fubftance,  or _ -y**j 

Sal  Ammoniac,  the  liquor  inflrantly  becomes  milky, 
and,  on  Handing,  depofites  the  Silver  now  combined 
with  the  marine  acid  into  a  white  powder.  This, 
when  fufficiently  wafhed  with  water,  proves  jnfipid, 
though  containing*  fo  much  acid  as  to  weigh  one 
fourth  more  than  the  Silver  employed.  It  does  not 
diffolve  in  water.  Spirit  of  Wine,  Aqua  fortis,  or 
Aqua  regis,  but  is,  in  fome  fmall  degree,  a  died  on 
by  the  vitriolic  acid.  It  melts  in  the  fire  as  foon  as 
it  begins  to  grow  red-hot ;  and,  on  cooling,  forms 
a  ponderous  brownifh  mafs,  which,  •  if  call  into 
thin  plates,  proves  femi-tfanfparent  and  fomewhat 
flexible,  like  horn*,  whence  its  name  Luna  Cor-  Ln/Xa  Cor 
nea.  A  flronger  fire  does  not  expel  the  acid  from  Silver  vo- 
the  Siver,  the  whole  concrete  either  arifing  in  fumes,  *atillzed* 
or  finking  through  the  veflel,  without  any  feparation 
of  its  parts  :  it  may  be  fublimed  like  Arlenic,  with 
which  it  has,  in  many  refpedls,  a  great  analogy.  If 
mixed  with  fixt  Alcaline  Salts,  or  inflammable  fub- 
fiances,  as  Oil  or  Tallow,  and  melted  in  a  crucible, 
the  acid  is  abforbed  and  expelled,  and  the  Silver  re¬ 
covered  pure  (7.) 

The 

if  fi  ings,  grains,-  or  plates,  of  the  metal  be  mixed  with  about  twice 
their  weight  of  Mercury  lublimate,  and  expofed  to  a  moderate  fire  in  q, 
retort  or  other  proper  veil'd,  the  marine  acid  of  the  lublimate  will  be 
abforbed  by  the  Silver,  and  form  with  it  a-  Luna  Cornea  ;  whilft  the 
Mercury,  now  difengaged  from  the  acid,  di tills  in  its  running  form. 

• — — The  marine  acid  is  commonly  luppoled  incapahle  of  diffolving  Sil¬ 
ver  into  a  liquid  bate.  Henckel  reports,  in  his  traft  de  appropriation, 
that  if  red  Silver  ore,  which  confifts  of  Silver  intimately  blended  with  red 
Arfenic,  be  digetled  in  Spirit  of  Salt,  the  Silver  will  b„  extrafted,  and 
keq>t  permanently  diffolved. 

(c)  Luna  Cornea— Silver  recovered  pure.]  Luna  Cornea  is  mod  com- 
modioufly  prepared,  by  diluting  a  folution  of  Silver  with  ten  or  twelve 
times  its  quantity  of  water,  and  adding  by  degrees  a  folution  of  Sea- 
Salt,  fo  long  as  it  occaiions  any  turbidnefs  or  milky  hue.  The  whole 
j.s  then  to  be  fet  by  till  the  white  powder  has  fettled  :  when  the  clear 
liquor  is  to  be  poured  off,  and  the  precipitate  wafhed  with  frefh  parcels 
of  boiling  water.  If  the  Silver  contained  any  portion  of  Copper,  which 
it  always  does  after  the  common  methods  of  purification,  tiiat  metal 
will  here  be  feparated,  and  left  diffolved  in  the  liquor  j  pure  Sea-Sslt 
precipitating  no  metallic  body  but  Silver,  Lead,  and  Mercury.  Hence 

Silver 
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The  vitriolic  acid  alfo  precipitates  Silver  from  the 
nitrous,  but  do.es  not  a£l  upon  Silver  in  its  metallic 
Hate,  unlefs  high  concentrated  and  affifted  by  a  boil¬ 
ing  heat  (4).  The  marine  acid  precipitates  Silver 
from  the  vitriolic,  in  the  fame  manner  as  from  the 
nitrous. 

Mercury  very  readily  amalgamates  with  Silver  leaf. 
It  eafily  unites  likewife  with  the  calx  of  Silver  pre¬ 
cipitated  by  Copper,  but  does  not  touch  the  calces 


precipitated  by  Salts. 


The 


Silver  is  brought  by  this  procefs  to  a  degree  of  purity  fcarce  procurable 
by  any  other  known  means. 

The  Silver  may  be  recovered  from  the  Luna  Cornea,  by  fufion  with 
jalcaline  and  inflammable  fluxes  as  directed  by  the  author,  or  with  cer¬ 
tain  metallic  bodies  5  but  in  tbefe  operations  there  happens  always  a 
eonfiderable  lofs  of  the  Silver,  a  part  of  the  volatile  calx  being  diflipatecj. 
by  the  fire,  before  the  alcali  qr  metal  can  abforb  its  acid.  Mr.  Marg- 
graf  has  difcovered  a  method  of  reviving  the  Silver  with  little  or  no 
lofs  s'  Mercury,  abided  by  volatile  Salts,  imbibing  it  by  trituration? 
without  heat.  One  part  of  Luna  Cornea,  and  two  of  volatile  Salt,  are 
£o  be  ground  together  in  a  glafs  mortar;  with  fo  much  water  as  will 
reduce  them  into  the  confidence  of  a  thin  pabe,  for  a  quarter  of  an  hour 
or  niore  :  five  parts  of  pure  Quick-filver  are  then  to  be  added,  with  a 
little  more  water,  and  the  triture  continued  for  fome  hours.  A  fine 
amalgam  will  be  thus  obtained  ;  which  is  to  be  wafhed  with  frefli  par¬ 
cels  of  water,  fo  long  as  any  white  powder  feparates.  Nearly  the  whole 
of  jthe  Silver  is  contained  in  the  amalgam,  and  may  be  recovered  per- 
fe<5fly  pure  by  didilling  otf  the  Mercury.  The  white  powder  holds 

fmall  proportion,  ieparable  by  gentle  fublimation  :  the  matter  which 
Ipblimes  is  nearly  fimilar  to  Mercurius  dulcis. 

Luna  Cornea  totally  difiolves  in  volatile  alcaline  Spirits,  without  any 

feparation  of  the  metal ; - expofed  to  the  fire  in  a  dole  copper  veflel? 

It  pene.tra.tes  the  Copper,  and  tinges  it  throughout  of  a  Silver  colour. 
« — — Kunckel  oblerves,  that  when  carefully  prepared,  melted  in  a 
glafs  vefiel,  and  differed  to  cool  flowly,  (to  prevent  its  cracking)  it 
proves  clear  and  tranfparent,  may  be  turned  into  a  lathe,  and  formed 
|nto  elegant  figures.  Ke  fuppofes  this  to  be  the  preparation  which  gave 
fife  to  the  notion  of  malleable  Glafs. 

(uf)  Silver  'with  vitriolic  acid.']  Oil  of  Vitriol,  abided  by  a  boiling 
heat,  corrodes  into  a  laline  mafs  half  its  weight  of  filver  filings.  This 
compound  difcovers  a  remarkable  attraction  to  Mercury;  it  coagulates 
and  hardens  as  much  Quick  filver  as  the  acid  weighed  at  fird  :  if  the 
hard  concrete  be  diluted  with  frefli  acid,  it  jnelts  eafily  in  the  fire,  and 
does  not  part  with  the  Mercury  in  the  greateft  heat  that  glafs  veffels 
Can  fuppori.  The  vitriolic  acid  by  itfelf  ftrongjy  retains  Mercury,  but 
not  near  fo  much  as  when  thus  combined  with  Silver. 

i  ,  ...  .  ,  # 

.  Silver,  thus  corroded  by  the  vitriolic  acid,  or  precipitated  by  it  frorq 
the  nitrous,  may  be  in  great  part  ddTolved  into  a  liquid  date,  by  cau¬ 
tion  fly  applying  a  very  little  water  at  a  time  ;  and  more  effe&ually,  by 
repeating  the  coCtion  in  frefli  Oil  of  Vitriol.  The  calx,  precipitated 
from  this  dilution  by  the  marine  acid,  is  faid,  hv  Kunckel,  to  be  more 
yolatilc  and  penetrating  than  the  common  Luna  Cornea, 
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The  vapours  of  fifiphureous  folutions  ftain  Silver  Silver. 
yellow  or  black.  Sulphur  melted  with  Silver  debafes  l — 
its  colour  to  a  leaden  hue,  renders  it  more  eafily  full-  silver  with 
ble  than,  and  makes  it  flow  fo  thin  as  to  be  apt,  inSulphur’ 
a  little  time,  to  penetrate  the  crucible  :  in  a  heat 
juft  below  fufion,  a  part  of  the  Silver  fhoots  up,  all 
over  the  furface,  into  capillary  efflorefcences.  Aqua 
fortis,  the  folvent  of  pure  Silver,  does  not  a dt  upon 
the  Silver  in  this  compound,  but  fixt  alcaline 
Salts,  the  menftruum  of  Sulphur,  may  be  made 
to  abforb  that  ingredient  •,  the  Alcali  however,  when 
combined  with  the  Sulphur,  will  take  the  Sil¬ 
ver  up  again.  If  the  fulphurated  Silver  be  mixed 
•with  Mercury  fublimate,  and  expofed  to  the  fire,  the 
Mercury  of  the  fublimate  will  unite  with  the  Sub 
phur,  and  carry  it  up  in  the  form  of  Cinnabar,  whilft 
the  marine  Acid  of  the  fublimate  unites  with  the  Sil¬ 
ver  into  a  Luna  Cornea,  which  remains  at  the  bottom 
of  the  glafs.  Fire  alone,  continued  for  fome  time, 
is  fufficient  to  expel  the  Sulphur  from  Silver. 

Silver  is  purified  from  the  bafer  metals  by  cupella-  purificati- 
tion  with  Lead.  It  always  retains,  however,  after on  °f  Sil- 
that  operation,  fome  fmall  portion  of  Copper,  fuffi-ver' 
cient  to  impregnate  volatile  Spirits  with  a  blue  tine-  Tin&ura 
ture,  which  fome  have  erroneoufly  fuppofed  to  proceed  Lun3e* 
from  the  Silver  itfelf.  It  is  purified  from  this  admix¬ 
ture  by  melting  it  twice  or  thrice  with  Nitre  and  Bo¬ 
rax.  The  Scorim,  on  the  firft  fufion,  are  commonly 
blue ;  on  the  fecond,  green  ^  and  on  the  third,  white, 
a  mark  of  the  purification  being  compleated.  But 
the  moft  effectual  purification  is  the  revival  of  Silver 
from  Luna  Cornea. 

Silver  is  purified  and  whitened  externally  by  boil-  silver-boil¬ 
ing  in  a  folution  of  Tartar  and  common  Salt.  Thisedwhite* 
is  no  other  than  an  extradtion  of  the  cupreous  particles 
from  the  furface  of  the  Silver,  by  the  acid  of  the 
Tartar  acuated  with  the  common  Salt. 

The  Silver  employed  for  coins  and  utenfils,  ha$ 
always  an  admixture  of  Copper,  which  improves  its 
hardnefs  and  fonoroufnefs.  Its  degree  of  finenefs  is 
|i  *  exjprefted 


Alloy. 
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Silver,  cxpreffed  among  us  by  loths  or  half  ounces  :  a  march 
c— v-w  contains  lixteen  half  ounces.  The  Silver  is  faid  to 
be  of  fixteen  lotbs,  when  all  the  fixteen  half  ounces 
are  pure  Silver  ;  of  fifteen,  when  only  fifteen  half  oun¬ 
ces  are  pure  Silver,  and  the  other  Copper,  &c. — Moft 
of  the  other  metallic  bodies  render  it  brittle.  One 
part  of  Tin  deftroys  the  malleability  of  above  an 
hundred  parts  of  Silver ;  and  Regulus  of  Antimony 
has  this  erfedt  in  a  ftill  greater  degree.  Both  Regulus 
of  Antimony  and  Arfenic  render  a  part  of  the  Silver 
volatile  in  the  fire  (e.) 

Silver  is  found  in  all  countries,  but  moft  plenti¬ 
fully  in  America,  particularly  in  Peru  and  Potofi, 
from  whence  large  quantities  are  brought  annually 

into 


Where 

found. 


CO  Silver  with  other  metals. ]  Its  colour  is  debnfed  by  all  the  me¬ 
tals,  and  its  malleability  greatly  injured  by  all  but  Gold  and  Copper. 
The  Englilh  ftandard  Silver  contains  one  part  of  Copper  to  twelve  and 

one  third  of  pure  -Silver. - Silver  difcovers,  in  fome  circumftances,  a 

great  attraction  to  Lead  ;  though  it  does  Hot  retain  any  of  that  metal  in 
cupellation,  as  Gold  does.  If  a  mixture  of  Silver  and  Copper  be 
melted  with  Lead,  in  certain  proportions,  and  the  compound  after¬ 
wards  expofed  to  a  moderate  fire,  the  Lead  and  Silver  will  melt  out 
together,  bringing  very  little  of  the  Copper  with  them  t  by  this  method 
Silver  is  often  feparatea  from  Copper  in  the  large  works.  The  effect 
does  not  wholly  depend  upon  the  different  fufibility  of  the  metals  ;  for 
if  Tin,  which  is  ftill  more  fufible  than  Lead,  be  treated  in  the  fame 
manner  with  a  mixture  of  Copper  and  Silver,  there  will  be  no  eliqua- 
tion,  the  three  ingredients,  here,  ftrongly  attracting  one  another,  fo 
as  to  come  all  into  fufion  together.  Again,  if  Silver  be  melted  with 
Iron,  and  Lead  added  to  the  mixture,  the  Silver  will  forfake  the  Iron 
to  unite  with  the  Lead,  and  the  Iron  will  float  by  itfelf  on  the  furface. 

Silver  with  vitreous  matters .]  Frecipitates  or  calces  of  Silver  melted 
with  vitreous  fubftances,  impart,  to  them  a  yellow  colour.  Kunckel 
obfe>ves,  that,  when  the  glafs  is  ftrongly  ftirred  in  fufion  with  an  Iron 
rod,  or  blown  into  velfels,  it  changes  its  uniform  tinge  into  an  opake 
milkinefs,  variegated  with  yellow  and  other  colours  :  the  preparation 
of  Silver  he  employs  is  Luna  Cornea.  This,  or  the  other  precipitates, 
fpread  upon  a  glafs  plate,  adhere  and  ftain  it  yellow  by  ignition  with¬ 
out  fufion  :  hence  their  ufe.in  painting  on  Glafs. 

The  moft  beautiful  yellow  enamel  for  Porcelane  hitherto  difcovered, 
(communicated  in  the  Phil.  Tranf.  and  the  Swedifh  A6ls)  owes  its 
colour  to  Sil  ver.  A  Glafs  made  from  three  parts  of  Litharge  and  one 
of  Flint,  is  reduced  into  grofs  powder,  and  a  folution  of  about  one 
twentieth  its  weight  of  Silver  poured  upon  it;  the  mixture  is  ftirred 
together,  exficcated  and  melted  again,  and,  when  in  thin  fufion,  poured 
out.  This  compofition,  ground  into  fine  powder,  is  applied  on  the 
Porcelane  previoufty  heated,  and  the  ignition  continued,  under  a  muf¬ 
fle,  till  the  powder  melts,  which  is  known  by  its  gliftening.  The  ware 
is  then  taken  out  of  the  furnace,  and,  whilft  it  continues  red-hot,  held 
over  the  Imoke  of  burning  vegetables,  which  calls  forth  the  beautiful 
colour. 
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into  Europe.  It  is  met  with  either  in  its  perfed  Silver. 
metallic  (late,  or  in  the  form  of  ore,  or  blended  v-"-^ 
in  the  ores  of  other  metals. 

Native  malleable  Silver  occurs  not  unfrequently,  Native  Sil- 
in  different  Stones,  Earths,  and  in  mofl  kinds  of  ver* 
Sands ;  in  fmall  pieces,  of  different  figures,  chiefly 
filaments  or  fcales.  It  generally  contains  fomewhat 
arfenical,  but  never  holds  any  Gold,  though  native 
Gold  is  feldom  free  from  Silver. 

The  principal  ores  of  Silver  are,  (1.)  Ganfekothig  ores  of 
ertz,  goofe-dung  ore,  fo  called  from  its  colour  •,  this silver* 
is  furronnded,  and  penetrated  with  efflorefcences  of 
capillary  Silver.  (2.)  Glafertz  •,  compofed  of  Silver 
and-  Sulphur.  This  ore  is  of  an  irregular  figure, 
fometimes  cubical,  fometimes  of  eight  cr  more  hides. 

When  pure,  it  may  be  hammered  or  cut  almofl  like 
Lead  ;  but  if  penetrated  by  foreign  matters  it  falls  in 
pieces  from  a  blow  :  the  pieces  fingiy  prove  malle¬ 
able.  There  are  fome  forts  brittle  throughout,  pro¬ 
bably  from  an  admixture  of  Arfenic.  Its  colour  is 
blackifh,  fometimes  brighter  and  fometimes  darker. 

There  is  one  fort  of  a  grey  colour  almofl;  like  the 
fallow  ore,  but  differing  from  that  ore  in  containing 
no  Copper.  It  melts  in  the  fire  as  foon  as  it  begins 
to  grow  red-hot.  Its  yield  of  Silver  is  variable,  but 
always  large,  amounting  commonly  to  about  three 
fourths  of  its  weight.  (3.)  Horner tz ,  horn  ore; 
externally  irregular,  internally  compofed  of  fine  leaves 
laid  together  and  femi-tranfparent  like  horn.  It  yields, 
like  the  foregoing,  both  to  the  hammer  and  the 
knife.  Its  colour  is  whitifh,  yellowifh,  or  brownifh. 

It  is  commonly  foul  on  the  outfide,  but  may  be  eafily 
diflinguifhed  by  cutting  or  bending  it.  In  the  fire 
it  emits  both  an  arfenical  and  fulphureous  fume ; 
and  commonly  affords  two  thirds  its  weight  of  Silver. 

(4.)  Rothgulden  ertz ,  red  Silver  ore,  is  fometimes  of 
a  deep  tranfparent  red,  and  fometimes  darker.  It  is 
diflinguifhed  from  Cinnabar,  by  its  colour  inclining 
not  to  an  aurora  or  brick  red,  but  to  the  garnet  or 
ruby  red,  or  a  purple  red  *,  though  there  are  red 

Silver 
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.  Silver  ores  alfo  of  a  dull  brick  hue.  The  colour  of 
Cinnabar  is  improved,  but  that  of  Silver  ores  de- 
bafed,  by  grinding  them  into  fine  powder.  This 
ore  is  very  ponderous,  melts  in  the  fire  before  it 
becomes  red  hot,  and  emits  thick  fumes  fuelling 
ftrongly  of  Arfenic.  It  confifts  of  Silver  and  Arfenic, 
with  a  little  fulphur ;  and  with  thefe  ingredients,  or 
with  equal  parts  of  Arfenic  and  native  Silver,  it  may  be 
imitated  by  art.  The  quantity  of  Silver  in  the  deep 
red  forts  is  commonly  from  fixty  to  fixty-two  pounds  on 
the  hundred.  The  yield  of  the  darker  kinds  is  incon- 
Ilant.  Thefe  laft  hold  commonly  a  little  Iron.  (5.) 
W eijjguldenertz ,  white  Silver  ore,  is  of  a  bright  grey  co¬ 
lour,  ponderous  and  brittle.  When  pure  it  contains 
feven  pounds  of  Silver  on  the  hundred,  but  a  larger 
quantity  of  Copper.  It  confifts  of  Silver,  Copper, 
Antimony,  Arfenic,  and  Sulphur.  Several  forts  con¬ 
tain  likewise  Iron,  and  hold  but  very  little  Silver, 
as  two  ounces  on  the  hundred  weight :  thefe  are  of  a 
paler  and  brighter  colour  than  the  others,  and  called 
plain  IVeijfertz ,  white  ore.  The  white  Silver  ores 
have  a  great  refemblance  in  colour  to  the  paler 
cobalts  ;  thefe  laft  however  are  fenfibly  whiter,  and 
incline  a  little,  like  Bifmuth,  to  a  reddifh  or  yellowifh 
caft.  (6.)  The  fahlertz  and  fahlkupferertz ,  fallow 
ore  and  fallow  Copper  ore,  are  ranked  among  the 
ores  of  Silver,  though  they  belong  more  properly  to 
thofe  of  Copper.  1  heir  colour  is  a  dark  grey. 
They  are  found  among,  and  fometimes  blended  with. 
Copper  ores  and  Copper  pyritae.  They  hold  from 
four  ounces  to  fome  pounds  of  Silver  upon  the  hun¬ 
dred.  (7.)  Federertz ,  feather  ore,  is  compofed  of 
extremely  fine  fibres  or  hairs.  It  holds  two  ounces 
of  Silver  on  the  hundred  weight,  and  contains  both 
Arfenic  and  Sulphur,  for  it  yields,  on  fublimation, 
a  yellow  Arfenic.  (8.)  Rufs,  footy  ore,  confifts  of 
a  fine,  foft,  black  duft,  which  is  commonly  lodged 
in  clefts.  It  is  very  rich  in  Silver,  yielding  fome? 
times  half  its  weight. 


Silver 
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#  Silver  is  extracted  from  its  matrices  by  amalgama- Silver. 
tion  with  Mercury;  and  from  its  true  ores  by 
fufion,  or  by  fcorification  with  Lead  in  the  fame 
manner  as  Gold  (f). 


CLASS  II.  Imperfect  Metals. 

Malleable  metals  ;  —  refifting  the  fire  in  clo fie  vejfiels  ;  — 
in  open  ones,  calcining  \ — when  calcined,  or  corroded 
by  Acids,  not  revivable  again  into  their  metallic  form 
without  the  addition  of  inflammable  matter . 

THESE  metals  appear  a&ually  to  contain  anlMPERF. 

inflammable  principle,  which  is  burnt  out  in  Metal. 
the  calcination,  and  extradled  from  them  by  acids.  Bodies. 
Nitre,  which  deflagrates  with  and  diflipates  the  in- 
flammable  principle  where-ever  it  is  to  be  found,  anTnfW 
deflagrates  with  the  imperfect  metals,  and  thus  occa-  mable 
fions  inftantly  the  fame  change  that  fire  alone  would matteiv 

more 

(f)  Extraction  of  Silver  from  the  ore.]  In  the  mines  of  the  Spaniffi 
Weft-Indies,  the  Silver  is  for  the  moft  part  native,  or  only  embedded 
in  earths  and  ftones,  fo  as  to  be  feparable  by  comminution,  ablution, 
and  amalgamation,  nearly  in  the  fame  manner  as  Gold.  The  method 
of  conducing  the  procef’s  is  particularly  defcribed  by  Alonfo  Barba. 

The  proper  ores  of  Silver  are  moft  common  in  Germany.  The 
black  malleable  ore,  the  fecond  of  thofe  above  enumerated,  is  the 
only  one  that  has  been  met  with  in  England,  and  this  but  rarely. 

The  Silver  is  extrafled  by  calcination  and  fufion.  The  Sulphur  and 
Arfenic,  (one,  or  other,  or  both  of  which,  are  blended  in  all  the  true 
ores  of  Silver)  are  totally  diftipable  by  fimple  calcination  ;  Silver 
having  little  affinity  with  thofe  minerals,  and  parting  with  them  more 
readily  than  any  of  the  bafer  metals  does.  The  Silver  may  afterwards 
be  feparated  from  the  remaining  earthy  or  ftony  matters,  by  fufion 
or  fcorification  with  Lead,  which  anfwers  the  fame  purpofes  here  as 
in  the  extra6Lon  of  Gold  from  its  ores  or  matrices,  fee  page  4.0.  Silver 
may  likewife  be  got  out  from  the  ore,  by  fufion  with  a  large  portion  of 
Lead  without  calcination,  and  in  fome  cafes  to  better  advantage  than 
when  that  procefs  is  premifed  :  for  Lead  abforbs  from  this  metal  both 
Arfenic  and  Sulphur ;  and  Arfenic  remarkably  promotes  the  vitrifica¬ 
tion  of  Lead,  and  forms  with  it  a  glafs  far  more  aflive  as  a  flux  for 
refra&ory  matters  than  the  fimple  glals  of  Lead. 

Moft  of  the  Englifh  Lead  ores  contain  fome  portion  of  Silver  ;  and 
fome  of  them  fo  much  as  to  be  worked  for  this  metal  to  advantage. 

Thofe  of  Cardigatvfhire  are  laid  to  yield  from  ten  to  twenty  pounds 
on  the  ton.  Thefe  are  firlt  run  down  as  other  Lead  ores  ;  and  the  Silver 
afterwards  extra£fed  from  the  Lead,  by  working  off  the  Lead  upon 
a  telL 
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more  (lowly  produce  :  fomc  of  thefe  metals  emit 
vifible  flames  by  them  (elves. 

The  phlogiftic  principle  is  the  fame  in  one  metal 
as  in  another,  in  metals  as  in  other  bodies,  in  the 
mineral  as  in  the  vegetable  and  animal  kingdoms. 
When  metals,  by  the  lofs  of  their  own  phlogiilon, 
have  been  changed  into  a  calx  or  vitreous  mafs, 
the  introduction  of  any  other  inflammable  matter, 
from  vegetables  or  animals,  Charcoal,  Reims,  Oils, 
Fats,  &c.  inftantly  reftores  their  metallic  appearance, 
and  all  their  priftine  qualities. 

The  calx  differs  greatly  in  different  metals :  it  is 
on  this,  that  the  diftinguifhing  characters  of  each 
particular  metal  depend,  the  calx  of  one  metal 
forming  always  with  phlogiilon  no  other  than  the 
fame  metal  again.  Thefe  calces  are  fuppofed  to  con- 
Aft  of  a  certain  fixed  vitrefcible  earth,  and  a  more 
volatile  principle  called  mercurial.  When  metals 
have  been  but  barely  calcined,  they  have  loft  only 
their  phlogiilon,  and  are  recoverable  by  the  intro¬ 
duction  of  frefh  phlogiilon.  A  more  thorough  cal¬ 
cination,  by  long  continuance  of  fire  or  by  additions, 
diflipates  a  part  of  this  mercurial  principle  and  as 
no  method  has  been  difcovered  of  fupplying  it  by 
art,  the  quantify  of  metal  revivable  will  be  propor- 
tionably  lefs.  The  procefs  is  capable  of  being  car¬ 
ried  fo  far,  that  no  metal  at  all  (hall  be  recovered, 
and  that  the  calx  fhail  differ  but  little  from  a  mere 
earth. 

The  perfeCt  metals,  of  the  foregoing  clafs,  though 
not  refoluble  by  thefe  operations  into  any  diflimilar 
parts,  are  fuppofed,  from  analogy,  to  confilt  of  the 
like  principles. 


I.  L  E  A  D. 


L  E  A  D  • 


EAD,  Saturn ,  is  a  pale  or  livid  white  metal ; 
foon  lofing  its  brightnefs  in  the  air,  and  con- 
trading  a  blackifh  or  greyilh  afh  colour  ,  very  foft 

and 
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and  flexible  (g)-9  unelaftic  and  unfonorous ;  the  Lead. 
heavieft  of  all  metallic  bodies  but  Gold,  Quickfilver 


[and  Platina 
than  an  equa 


j  - -  »  * 

it  is  upwards  of  eleven  times  heavier  Gravity- 
bulk  of  water. 

It  melts  in  a  very  fmail  degree  of  fire,  long  before  Fufibility, 
it  grows  red-hot:  in  a  ftrong  red  heat,  it  boils  and 
emits  vifible  fumes  (h).  It  lofes  of  its  malleability 
in  proportion  as  it  is  heated :  by  nimble  agitation,  Gramjta- 
when  it  is  juft  ready  to  melt,  or  when  returning  fromtion* 
a  fluid  to  a  confident  ftate,  it  may  ce  divided  into 
fmail  grains  or  powder.  Granulated  Lead  is  com¬ 
monly  prepared,  by  pouring  the  melted  metal  into 
a  wooden  box  rubbed  on  the  infide  with  Chalk,  and 
ftrongly  fhaking  it  till  it  fets  or  becomes  lolid.  When 
large  quantities  are  prepared,  a  wooden  trough  is 

made 

(g)  Lead — flexible ,  &c.]  Lead  is  the  fofteft  and  moft  flexible  of 
all  metallic  bodies ;  eafily  cut  with  a  knife,  fliaved  with  a  plane, 
grooved  for  windows  by  being  drawn  through  the  glazier’s  vice,  flatted, 
by  palling  betwixt  wooden  rollers,  into  large  thin  Iheets.  When, 
broke  by  repeated  bendings,  backwards  and  forwards,  each  piece 
appears  drawn  out  finooth  to  an  edge,  like  the  fradiure  of  well  nealed 
Gold  or  Silver.  It  is  not  however  dudlile  to  any  great  degree,  either 
in  the  form  of  wire  or  leaf ;  in  this  refpedt  coming  far  fhort  of  all 
the  other  malleable  metals. 

Some  have  preferred,  for  mechanic  ufes,  the  milled  Lead,  or  flatted 
(beets,  to  the  call:;  as  being  more  equal,  fmooth,  and  folid.  But 
whatever  advantages  of  this  kind,  the  milled  fort  may  appear  to  have 
at  firft,  they  are  not  found  to  be  very  durable.  When  the  Lead  is 
ftretched  between  the  rollers,  its  cavities  mull  neceflarily  be  enlarged  ; 
the  particles  of  metal,  that  may  be  fqueezed  into  them,  can  have  no 
union  or  adhefion  with  the  contiguous  particles ;  and  of  confequence 
mull  be  liable,  from  bending,  blows,  jarrs,  or  other  light  external 
caufes,  to  Hart  out  again,  and  leave  the  rnafs  fpongy  and  porous. 

Lead  yields  the  dullell  and  weakell  found  of  all  metallic  bodies. 

Reaumur  obferves,  that  it  is  rendered  fonorous,  by  calling  a  fmail 
quantity  into  a  Ipherical  or  elliptical  fegment,  as  in  the  bottom  of  an 
Iron  ladle  :  from  hence  he  conjeddu  es,  that  the  found  of  the  fonorous 
metals  might  be  improved,  for  the  bells  of  clocks,  &c.  by  giving 
them  a  fimilar  form. 

(h)  Fufibility  of  Lead.~\  It  melts  a  little  later  than  Tin  or  Bifmuth  j 
much  fooner  than  any  other  metal ;  about  the  five  hundred  and  fortieth 
degree  of  Fahrenheit’s  thermometer.  The  plumbers  call  thin  Iheets  of 
Lead  upon  a  table  or  mould,  covered  with  a: woollen  and  above  this 
a  linen  cloth,  without  burning  or  feorebing  the  cloths.  The  melted 
Lead  is  received  in  a  wooden  cafe  without  a  bottom,  which  being 
drawn  down  the  Hoping  table  by  a  man  at  each  fide,  leaves  a  flieet, 
of  its  own  width,  and  more  or  lefs  thin  according  to  the  greater  or 

lefs  celerity  of  its  defeent. - —For  thick  plates,  the  table  is  covered 

with  moillened  fand,  and  the  liquid  metal  conduced  evenly  over  it, 
by  a  wooden  (trike  which  bears  on  a  ledge  at  each  luie. 
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Lead,  made  ufe  of.  It  is  formed  into  round  granules  of 
fhot,  by  pouring  the  melted  Lead  into  cold  water, 
through  a  perforated  plate  ;  a  little  Orpiment  being 
added  to  the  metal  in  fufion  ;  this  improves  its  hard- 
nefs,  and  makes  it  run  more  regularly  into  globules 
without  drawing  a  tail. 

Calcina-  Lead,  when  juft  become  fluid,  looks  bright  like 
tion.  Quickftiver ;  but  prefently  contrads  on  the  furface 
a  varioufly  coloured  powdery  pellicle.  Some  have 
fuppofed  that  this  was  an  heterogeneous  fubftance  j 
and  that  the  Lead,  by  its  reparation,  became  purer. 
But  after  this  imaginary  purification,  it  will  ftill, 
upon  continuing  the  fire,  exhibit  a  pellicle  as  at  firft  : 
if  this  is  taken  off,  or  the  metal  ftirred,  fo  as  to 
expofe  a  frefli  furface  to  the  air,  a  new  one  will  arife, 
till  by  degrees  the  whole  quantity  is  changed  into  a 
Kevival  of  dufky  powder  or  calx,  called  plumbum  uftum.  The 
the  Calx.  inje6bi0n  of  a  little  fat,  charcoal  powder,  or  other 
inflammable  matters,  prevents  this  change,  and  readily 
revives  the  calx  into  Lead  again,  notwithftanding 
Boerhaave’s  affertion  that  the  calx  of  Lead  is  very 
hard  to  reduce  ( i). 

Calx 


(i)  Calx  of  Lead  revived.]  The  calces  and  the  glafs  of  Lead  are 
extremely  eafy  of  revival ;  more  fo  than  thofe  of  any  other  metal. 

Common  Flint  glals  contains  a  iarge  proportion  of  vitrified  Lead  : 
I  have  extracted  from  it  one  fourth  its  weight  of  perfect  malleable 
Lead.  If  a  piece  of  this  glafs  be  furrounded  in  a  crucible  with  Soot, 
powdered  Charcoal,  or  other  like  inflammable  matters,  and  cemented 
for  fome  time  with  a  fire  infufficient  to  melt  it,  the  Lead  will  be  re¬ 
vived  throughout  the  whole  internal  fubftance  of  the  glafs,  into  little 
drops.  If  the  matter  is  brought  into  fufion,  the  Lead  fubfides,  colledt- 
ed  into  one  button  at  the  bottom.  This  experiment  affords  a  remark¬ 
able  inftance,  not  only  of  the  eafy  reducibility  of  Lead,  but  of  the 
penetrability  of  Glafs,  a  fubftance  which  is  looked  upon  as  impervious 
to  all  kinds  of  fumes.  I  have  feen  innumerable  globules  of  Lead 
thus  revived  in  the  middle  of  glafs -ftoppefs  above  an  inch  thick,  with¬ 
out  the  leaft  vifible  crack  or  erofion  of  the  furface. 

Wafers  are  coloured  red  by  the  red  calx  of  Lead  called  Minium.* 
On  holding  a  Wafer  barely  in  the  flame  of  a  candle,  its  Lead  is  pre¬ 
fently  reduced,  and  runs  down  in  drops. 

The  calces  and  glafs  of  this  metal  ahforb  the  inflammable  principle 
even  from  fome  other  metallic  bodies.  If  glafs  of  Lead  be  melted  in 
an  Iron  veftel,  or  ftirred  in  fufion  with  an  Iron  rod,  great  part  of  the 
Lead  will  refume  its  metallic  form*,  a  proportionable  quantity  of  the 
Iron  fcorifying. 
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Calx  of  Lead  expofed  to  the  fire  in  a  furnace  fo  Lead. 
contrived  as  that  the  flame  may  play  upon  its  furface 
becomes  white,  yellow,  and  at  length  of  a  bright Mafticot 
red  colour  ;  hence  the  yellow  Lead  or  Mafticot, 
and  the  red  Lead  or  Minium  of  the  painters.  Some 
fuppofe  the  converfion  of  Lead  into  Minium  to  be 
an  effeft  of  fimple  calcination;  produced  by  the 
heat  acting  through  the  fides  of  the  veflel ;  but  no 
degree  of  heat  will  change  the  calx  to  a  red  colour 
without  the  immediate  contaft  of  fmoky  flame.  The 
metal  acquires,  in  this  operation,  an  mcreafe  of  its 
weight,  nineteen  pounds  of  Lead  yielding  twenty 
pounds  of  Minium.  —  The  Jargeft  quantities  of 
Minium  are  made  at  Venice,  and  in  England.  The 
Venetians  employ  for  the  belt  fort,  called  mink  fine , 

Cerufie  or  white  Lead ;  for  the  middling  fort,  minio 
mejan,  the  refufe  plates  of  Lead  remaining  after  the 

mg  of  Cerufle ;  the  woril  kind,  minio  ordinaire. 
is  prepared  from  Litharge  (k). 

If  Lead  be  urged  with  a  bright  red  heat,  it  changes  Litharge, 
by  degrees  into  a  yellow,  flaky  fcoria,  called  Litharge 
of  a  paler  or  deeper  colour  according  to  the  degree 
of  fire  it  has  undergone.  The  paler  fort  is  diftin- 
guiflied  by  the  name  of  Litharge  of  Silver,  the 
darker  by  that  of  Litharge  of  Gold ;  though  neither 
of  them  contains  any  portion  of  thefe  metals  (l\ 
v'ol.  I.  .  G  All 


h  is  Laid,  that  Lead,  recovered  from  its  calces,  proves  fomewhat 

“d  whl.f  tha1  at  <•■*>  and  left  fubjeft  to  tarniih  in  the  air. 
I  he  difference,  if  anyj  is  certainly  very  fmali. 

^  (k)  Mtnwm.]  Minium  is  commonly  prepared  from  Lead  calcined 
into  a  grey ifh  powder,  by  keeping  it  melted  over  the  fire.  This  powder, 
giound  in  mills,  is  further  calcined,  in  a  reverberatory  furnace,  under 
ow  arch,  and  frequently  ftirred  with  an  Iron  rake,  to  prevent  its 
melting  and  running  into  clots,  and  to  expofe  a  frefh  furface  to  the 
cTon  of  the  air  and  flame.  _  The  calcination  lafts  two  or  three  days, 
te  in  create  ot  weight  is  laid  to  amount  to  one  fourth  the  weight  of 
the  Lead  ;  and  the  Lead  recovered  from  the  Minium  to  be  one  twen¬ 
tieth  Ids  than  the  original  weight  of  the  metal.  If  the  Minium  be 
urthei  calcined,  the  increafe  is  no  more  j  but  the  quantity  of  Lead 

recoverable  proves  Ids  in  proportion  to  the  vehemence  and  continuance 
ot  the  calcination. 


(1)  Litharge.]  The  deep  coloured  Litharge  is  the  mod  perfeft  fort  : 
tiie  pale  contains  a  confiderable  portion  of  Lead  in  its  metallic  flat e, 
®i  uncaic’iied,  and  hence  is  never  to.  be  employed  for  iucli  operations 


as 
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Le  ad.  Aril  the  cakes  and  fcorfi  of  Lead  vitrify  more  eafiiy 
than  thofe  of  any  other  metal :  expofed  to  a  mode- 
Lead.  rately  ltrong  fire,  they  quickly  run  into  a  tranlparent 
yellow  glafs.  This  glafs,  in  fufion,  powerfully  dif- 
folves  and  vitrifies  the  more  refractory  metallic  calces 
and  earths  and  unlefs  faturated  with  thefe  kinds  of 
additions,  corrodes  and  finks  through  the  common 
crucibles  (m)* 

Pdrifica-  If  Gold  or  Silver  be  mixed  with  Lead,  and  ex- 
tlon  of  i  pofed  to  the  fffe,  the  Lead  fcorifies,  as  it  would  by 
silver  "'by  itfelf,  and  arifes  to  the  furface,  fo  as  to  be  raked  off 
Lead.  in  the  form  of  Glafs  or  Litharge  ^  at  the  fame  time 
carrying  with  it  any  imperfeCt  metal  that  the  Gold  or 
Silver  had  been  mixed  with,  but  leaving  thofe  per¬ 
fect  metals  themfelves  unhurt.  Hence  Gold  and 
Silver  are  purified  by  means  of  Lead  from  admix¬ 
tures  of  the  bafer  metals ;  and  hence  Lead  is  called 
by  the  chemifts,  balneum  folis  G?  lunee,  lavacrum  regis 
regin^e,  fapo  metallorum ,  &c.  —  The  Litharge  met 
with  in  the  fhops  is  produced  in  thofe  works  where 
Gold  and  Silver  are  thus  purified  ;  and  contains  the 
heterogeneous  metals  which  the  Gold  or  Silver  had 
been  mixed  with. 

Silver  pro-  If  Glafs  of  Lead  be  reduced  into  Lead,  and  the 
duced  revived  Lead  fcorified  again,  there  commonly  re- 
i'iomLead'rnains  a  frnall  grain  of  Silver.  If  the  Glafs  produced 
in  this  operation  be  again  revived,  another  granule  of 
Silver  will  be  left  upon  a  fecond  fcorification.  There 

is 

as  demand  a  true  calx  or  fcoria  of  Lead.  Even  the  higheft  coloured 
Litharge  is  feldom  free  from  a  little  metallic  Lead }  difcoverable  and 
feparable,  by  melting  the  mafs  in  a  crucible,  when  the  Lead  fubfides 
to  the  bottom. 

(m)  Glafs  of  Lead  —  diffolajes  earths ,  &c.  in  fufion. }  Hence  the 
life  of  Lead  in  vitrifications  ;  whether  for  procuring-  a  fine  tranfparent 
glafs,  or  for  bringing  refra&ory  minerals,  that  participate  of  Gold  or 
Silver,  into  thin  fufion,  in  order  to  the  feparation  of  thofe  metals. 
The  glades  made  with  it  'are  foft :  and  hence  its  unfitnefs  as  a  balls 
for  pafte  and  artificial  gems,  though  it  anfwers  extremely  well  in  point 
of  tranfparency,  In  fire,  and  beauty  of  the  Colours.  It  is  obfervable, 
that  calces  of  Lead  diffolve  or  vitrify  fand  very  eafiiy,  but  clay  very 
difficultly  ;  hence  crucibles,  in  whole  compofition  fand  is  an  ingredient, 
fire  the  foonefi  corroded  by  them.  Calces  of  Iron,  on  the  contrary, 
lander  clay  fufible,  and  fand  re  fra  61  on  . 
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is  a  certain  experiment,  in  which,  by  gradually  taking  Lead 
away  from  the  mercurial  earth,  and  adding  to  the 
inflammable  and  vitrefcible,  greateft  part  of  Lead 
is  [faid  to  be]  convertible  into  Silver. 

Lead,  mixed  with  Tin,  calcines  fooner  than  by  Caicina- 
itfelf :  one  pound  of  Tin  quickly  incinerates  teii^o”^^ 
pounds  of  Lead  (n).  With  Arfenic  it  runs  into  aTin* 

G  2  hyacinth 

(n)  Lead  *with  other  metals.]  Lead  mingles  in  fuflon  with  all  the 
metals  except  Iron  j  with  which  it  refutes  any  degree  of  union,  fo 
long  as  the  Lead  preferves  its  metallic  form.  On  continuing  the  fire, 
the  Lead,  fcorifying  or  calcining,  abforbs  the  phlogiftic  principle  of 
the  Iron,  and  confequently  promotes  the  calcination  of  that  metal  : 
both  being  at  length  reduced  into  calces,  the  fufible  faturnine  calx  dif- 
folves  the  chalybeate  into  an  opake  brown  or  blackifh  Glafs. 

>  Copper  does  not  unite  with  melted  Lead,  till  the  fire  is  railed  fo 
high  as  to  make  the  Lead  boil  and  fmoke,  and  of  a  bright  red  heat : 
pieces  of  Copper  now  thrown  in  foon  diffolve  and  difappear  in  the 
Lead  :  the  mixture,  when  cold,  is  brittle,  and  its  fraCture  of  a  granu¬ 
lated  texture.  The  union  of  thefe  two  metals  is  remarkably  flight  : 
on  expofing  the  mixture  to  a  fire,  no  greater  than  that  in  which  Lead 
melts,  the  Lead  almoft  entirely  runs  off  by  itfelf  $  a  feparation,  of 
which  we  do  not  know  one  other  example.  What  little  Lead  is  re¬ 
tained  in  the  pores  of  the  Copper,  may  be  fcorified  and  melted  out  by 
a  fire  confiderably  lefs  than  is  fufficient  to  make  Copper  flow.  If  any 
of  the  Copper  is  carried  off  by  the  Lead,  it  fwims  unmelted  upon  the 
furface,  fo  as  to  be  eafily  fcummed  off.  The  coarfer  forts  of  Lead, 
which  owe  their  brittlenefs  and  their  granulated  texture  to  an  admix¬ 
ture  of  Copper,  throw  up  their  Copper  in  the  fame  manner,  on  being 
melted  by  a  fmall  heat,  and  thus  become  foft  and  malleable. 

Tin  unites  very  eafily  with  Lead,  into  a  compound  more  fufible  than 
Lead  by  itfelf,  and  which  is  hence  employed  as  a  folder  for  Lead.  In 
point  of  malleability,  Lead,  of  all  the  metals,  fuffers  the  leaf!  from 
Tin,  becoming  only  a  little  more  hard.  The  metal,  commonly  made 
ufe  of  for  organ-pipes,  is  faid  to  be  compofed  of  twelve  paits  of  Lead 
and  one  of  Tin. 

Gold  and  Silver  are  diffolved  by  melted  Lead  in  a  flight  red  heat. 

They  are  both  rendred  extremely  brittle  by  the  minuteft  quantity  of 
Lead  ;  though  Lead  is  rendered  more  duCtile  by  a  fmall  quantity  of 
either  of  them. 

The  affinities  of  Lead  to  different  metals  are  very  remarkable.  In 
cupellation,  a  portion  of  it  is  retained  by  Gold,  but  Silver  parts  with 
it  all.  On  the  other  hand,  in  its  eliquation  from  Copper,  if  the  Cop¬ 
per  contains  either  of  the  precious  metals,  the  Silver  will  totally  melt 
out  with  the  Lead,  but  Gold  will  not.  The  attraction  of  Lead  to 
Copper,  however  flight,  is  greater  than  that  of  Copper  to  Iron  :  a  mix¬ 
ture  of  Copper  and  Iron  being  boiled  in  melted  Lead,  the  Copper  is 
imbibed  by  the  Lead,  and  the  Iron  thrown  up  to  the  top.  Silver  is  in 
like  manner  imbibed  from  Iron  by  Lead,  whilfl:  Tin,  on  the  contrary, 
is  imbibed  from  Lead  by  Iron.  If  two  mixtures,  one  of  Lead  and  Tin, 
and  another  of  Iron  and  Silver,  be  melted  together,  the  refult  will  be 
two  new  combinations,  one  of  the  Tin  with  the  Iron  at  the  top,  the 

other 
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Lead,  hyacinth  coloured  extremely  fulible  Glafs;  but  Sulphur* 
which  promotes  the  fufion  of  many  of  the  metals* 
Giafs'with  tenders  L,ead  remarkably  difficult  of  fufion.  Lead* 
Arfenic.  expofed  to  the  focus  of  Tfchirnhaus’s  burning  lens, 
toXa°burn-  ^mo^es)  then  l°°^s  like  melted  Reiin,  and  at 
irtg-giafs.  length  changes  into  a  foft*  yellowiffi,  greeniffi,  and 
reddiffi  Glafs. 

Solution  in  Le^l  diffolves  in  the  nitrous  Acid  into  a  yellow' 
tbe^nftious  iiqUOr .  the  folution  infpiffated,  explodes  or  fulmi¬ 
nates  in  the  fire  (0).  The  marine  acid,  added  to  the 

folution, 

other  of  the  Lead  with  the  Silver  at  the  bottom  :  how  carefully  foever 
the  matter  be  ftirred  and  mixed  in  fufion,  the  two  compounds,  when 
grown  cold,  are  found  {lifting,  fo  as  to  be  parted  with  a  blow.  The 
affinities  or  attra&ions  of  metals  to  one  another  are  no-where  more 
confpicuous,  nor  the  feparations  depending  upon  them  more  perfeft, 
than  in  thefe  examples. 

(0 )  Merfrua  of  Lead.']  Proof  Aqua  fortis,  lowered  with  an  equal 
quantity  of  water,  diffolves  about  half  its  weight  of  Lead.  On  diluting 
the  folution  with  a  large  quantity  of  water,  it  turns  milky,  and  depo- 
fites  the  metal.  The  folution  (hoots,  upon  exhaling  a  part  of  the  men- 
ftruum,  into  fmall  pyramidical  cryftals  with  iquaie  bafes,  of  an  auftere 
fweet  tafle. 

In  the  memoirs  of  the  French  Academy  for  the  year  1733,  there  is 
a  particular  account  of  an  experiment,  in  which  Mercury  is  laid  to 
have  been  extra&ed  from  Lead  by  diffolving*  it  in  the  nitrous  acid. 
During  the  diffolution  there  fell  a  Precipitate,  which  is  plainly  proved 
to  be  Mercury,  and  which  is  looked  upon  as  one  of  the  conftituent 
principles  of  the  Lead,  feparated  by  this  fimple  procefs.  Probably 
the  Aqua  fortis  made  ufe  of  in  this  experiment  had  been  impregnated 
with  Qui  ckfilver :  in  fuch  cafe  the  Mercury  precipitates  in  proportion 
as  the  Lead  diffolves;  but  pure  Lead,  diffoived  in  pure  Aqua  fortis, 
gives  no  luch  Precipitate. 

Spirit  of  common  Salt,  concentrated  or  diluted,  has  little  or  no 
effect  upon  Lead  by  moderate  digeftion.  On  raifing  the  fire,  fo  as  to 
make  the  liquor  boil  and  diftill,  the  Lead  retains  a  portion  of  the  acid, 
and  is  corroded  into  a  ialine  mafs,  foluble,  by  a  repetition  of  the  pro¬ 
cefs,  into  a  limpid  liquor.  When  Lead  is  precipitated  from  Aqua 
fortis  by  Sea-lalt  or  its  acid,  an  addition  of  Aqua  regia  rediffolves  the 
calx,  and  Sea- fait  no  longer  occafions  any  precipitation. 

Oil  of  Vitriol,  affifted  by  a  boiling  heat,  corrodes  about  half  its 
weight  of  Lead  into  a  Ialine  mafs.  This  acid,  added  to  folutions  of 
Lead,  made  in  either  of  the  others,  imbibes  the  metal  from  them,  and 
forms  with  it  an  indiffolubie  concrete,  which  falls  to  the  bottom. 

Caullic  alcaline  lixivia,  boiled  on  plates  of  Lead,  diffolve  a  fmall 
portion,  and  corrodes  confid-erable  quantity:  the  folution*  dams  hair 
black.  Lead,  fuftd  with  fixt  alcaline  Salts,  is  in  part  corrodied  into  a 
dark-coloured  fcoria,  which  partially  diffolves  in  water. 

F/Xpreffed  Oils  diffolve  calces  of  Lead,  by  boiling  in  fuch  large  quan¬ 
tity  as  to  become  thick  or  confident:  hence  Plafters,  cements  for  vva~ 
ter- works,  paint  for  prefeiving  nets,  &c. 
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folution,  precipitates  the  Lead  in  the  fame  manner  ^EAD* 
as  it  does  Silver.  And  the  Precipitate,  like  the 
combination  of  the  fame  Acid  with  that  metal,  has,  Comeus. 
when  melted,  fome  degree  of  flexibility  and  tranfpa- 
rency,  fomewhat  refembling  horn ;  whence  its  name 
Saturnus  Comeus.  If  Lead  or  Minium  be  mixed  with  Cauftic 
Sal  Ammoniac  and  expofed  to  the  fire,  the  volatile  ^'°m 

alcali  of  the  Salt  is  extricated,  and  its  acid  abforbed  moniac. 
by  the  Lead,  The  fpirit  which  diflils  on  this  occa- 
fion,  like  that  prepared  by  Quicklime,  is  extremely 
volatile  and  cauftic,  and  yields  no  concrete  Salt.  Its 
quantity  is  but  final!. 

Lead  expofed  for  fome  time  to  the  fleam  of  Vine-  Cerufle. 
gar  or  other  vegetable  acids,  is  gradually  corroded 
into  a  white  calx,  which  is  the  CerufTe  or  white 
Lead  of  the  fhops.  The  befl  fort  of  Cerufle  is  in 
large  thick  flakes  :  the  powder  forts  are  commonly 
adulterated  with  an  admixture  of  Chalk  or  whiting. 

The  greatefl  quantities  are  made  at  Venice,  Amfter- 
dam,  and  in  England. 

Vegetable  acids  diflfolve  Lead  in  its  metallic  flate 
very  difficultly  and  fparingly  ;  its  calces  more  readily, 
though  the  quantity  of  thefe  taken  up  is  very  fmall. 

A  drachm  of  Litharge  requires  for  its  folution  eight  Solution m 
ounces  of  diflilled  Vinegar,  and  a  drachm  of  Minium  VmeSar- 
as  much  again.  Out  of  a  drachm  of  Lead  itfelf, 
two  pounds  of  Vinegar  will  hardly  diflolve  a  fcruple. 

The  folution  is  of  a  fweet  taile  ;  and  if  duly  evapo-  Saccharum 
rated,  and  fet  in  a  warm  place,  that  the  remaining  Saturm* 
moiflure  may  fiowly  exhale,  yields  cryflals,  called, 
from  their  fweetnefs,  Sac ch arum  Saturni ,  Sugar  of 
Lead. 

On  diftilling  the  Saccharum  Saturni  in  a  retort, 
there  arifes  an  inflammable  fpirit,  which  is  fuppofed 
to  be  Spirit  of  Wine  refufcitated  from  the  Vinegar  •, 
though  it  has  not  the  tafle  of  vinous  fpirits.  This 
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Acids  have  a  greater  affinity  with  Lead  than  Oils  have.  If  the  com¬ 
mon  plafter,  compofed  of  Oil  and  Litharge,  be  boiled  in  diflilled 
Vi  negar,  the  Litharge  will  be  diffolved,  and  the  Oil  thrown  up  to  the 
furface-  The  Oil  thus  recovered,  proves  foluble,  like  effential  Oils  in 
Spirit  of  Wine  j  a  phoenomenon  firit  taken  notice  of  by  Mr,  GeoftVoy, 


86 

Lead. 


Ufes  of 
Lead. 


Medical 
hi  dory  of 
Lead. 


Metallic  Bodies, 

is  followed  by  a  thin  yellowilh  oil,  and  a  thicker  red 
one,  efpecially  if  the  Saccharum  has  been  made  with 
undiftilled  Vinegar.  From  twelve  ounces  of  the 
Sugar  were  obtained  three  and  a  half  of  oily  liquor  : 
the  refiduum  weighed  eight  ounces  and  a  half,  and 
yielded  on  reduction  feven  and  a  half  of  Lead. 
Libavius  and  others  pretend  that  an  inflammable 
fpirit  may  be  obtained  from  a  folution  of  Lead  in 
the  vitriolic  acid  diluted  with  water,  filtered  and  in- 
fpiffated.  But  though  the  experiment  was  often  with 
great  care  repeated  and  varied,  no  inflammable  liquor 
was  produced. 

Lead  is  employed  for  various  mechanic  ufes  ;  as 
in  thin  flieets  for  covering  buildings,  for  pipes,  ftatues, 
fhot  and  bullets,  windows,  for  fecuring  iron  bars  in 
hard  (tones,  for  fundry  kinds  of  large  veflels  for 
evaporation,  &c.  It  has  been  obferved  that  plants 
do  not  thrive  fo  well  in  leaden,  as  in  earthen  and 

wooden  veflels. - Its  principal  ufes  in  the  chemical 

arts  are,  for  promoting  the  vitrification  of  earthy  and 
ftony  matters,  in  the  making  of  Glafs,  or  in  the 
fmeiting  of  ores,  or  in  the  glazing  of  earthen  veflels  j 
for  the  refining  of  Gold  and  Silver  •,  for  the  eliqua- 
tion  of  Silver  from  Copper  ;  for  forming  with  oil 
the  bafis  of  varnifhes  and  paints. 

The  effects  of  Lead  on  the  human  body  are  dan¬ 
gerous  :  thole  who  are  expoied  to  its  vapours  in  the 
nre,  and  even  thofe  who  grind  its  calces,  Minium, 
Ceruife,  and  Litharge,  for  the  painters,  are  fubjeCt 
to  violent  gripes  and  conftipations  of  the  bowels, 
contractions  of  the  limbs,  and  other  diforders.  Much 
mom  hurtful  is  the  internal  ufe  of  Lead  corroded 
or  diflolved  by  acids,  as  Cerujfe ,  Saccharum  Saturni , 
the  ioiution  in  V  inegar  called  Acetnm  Lithargyrii ,  or 
the  tincture  drawn  from  the  Saccharum  with  Spirit  of 
Tv  ine,  commonly  called  Tin  Shir  a  Antiphthifica.  The 
faturnine  preparations  are  applied  externally  with 
lafety,  as  coolers,  repellents,  and  deficcatives.  Its 
calces,  diflblved  in  oils,  form  the  bafis  of  mbit  of 
the  officinal  plafters. 

Culinary 
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Culinary  veffels,  lined  with  a  mixture  of  Tin  and  Lead. 
Lead,  which  is  the  ufual  tinning,  are  apt  to  com- 
municate  to  acid  foods  pernicious  qualities,  and  re¬ 
quire  to  be  ufed  with  great  precaution.  —  In  Hoi-  Method  of 
land,  and  perhaps  in  other  places,  it  has  been  cufto-  ^rc^ve^d 
mary  to  correct  the  more  offenfive  expreffed  Oils,  as  inliquors, 
that  of  rape-feed,  fo  as  to  fubftitute  them  to  oil 
Olive  or  oil  of  Almonds,  by  impregnating  them 
with  Lead.  This  dangerous  abufe  may  be  dilcovered, 
by  mixing  a  little  of  the  lufpe&ed  oil  with  a  folution 
"of  Orpiment  made  in  Lime-water.  On  fhaking  them 
together,  and  buffering  them  to  reft,  the  oil,  if  it  has 
any  faturnine  taint,  will  appear  of  an  orange-red 
colour  if  pure,  of  a  pale  yellowifh.  —  The  fame 
abufe  has  been  extended  alfo  to  acid  wines,  which 
diffolve  fo  much  Lead  as  to  acquire  a  fweet  tafte, 

#nd  to  become  flow  poifons.  The  Lead  is  readily 
dilcovered  in  thefe  likewife  by  the  fame  fulphureous 
folution  ;  which  changes  the  colour  of  wines  im¬ 
pregnated  with  this  metal  to  a  browmfh  red  or  black- 
ifh  •,  Lead,  whether  diffolved  or  in  its  metallic  form, 
being  conftantly  ftained  by  fulphureous  liquors  or 
vapours. 

Lead  is  fometimes  found  in  the  earth  native  or 
in  its  metallic  form,  though  very  rarely  pure,.  Its 
common  ores  are  nearly  of  the  colour  of  Lead  itfelr, 
and  appear  compofed  of  cubes  or  parailelopipeds, 
fometimes  large  and  regular,  fometimes  irregular 
and  fm all.  There  are  Lead  ores  alio  of  a  white, 
greyiih,  or  greenilh  colour,  and  prifmatic  figure-, 
but  thefe  are  rarely  met  with  (p).  The  ores  of  Sil- 
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(p)  Lead  Ores.']  Lead  is  exceeding:  rarely,  if  ever,  found  native 
in  the  earth.  The  maffes,  which  have  been  taken  for  native  Lead, 
appear,  upon  due  examination,  to  be  the  malleable  leaden  coloured 
ores  of  Silver.  —  The.  common  Lead  ores  confill  of  Lead  in  the  (fate  of 
a  calx,  blended  with  Sulphur.  Minium,  Litharge,  or  other  calces  cf 
Lead,  melted  with  Sulphur,  form  a  compound  fimilar  to  them  both  in 

appearance  and  quality.  > 

The  ores  of  Lead  foften,  in  a  moderate  red  heat,  into  the  con¬ 
fidence  of  a  pafte,  but  do  not  flow  thin  in  a  ftrong  fire.  Ir  iron 
filings  are  mixed,  the  Iron  ahforbs  the  Sulphur,  and  at  the  ame  time 

revives  the  Lead  into  its  metallic  form.  This  is  one  of  the  inoi  com¬ 
modious 
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Lead,  yer,  Copper,  and  other  metals  except  Tin  and  Irons 
have  often  a  Ljead  ore  intermixed.  The  Lead  is  ex- 
traded  by  fufion  in  contad  with  the  fuel.  The  fur- 
pace  being  fufflciently  heated  with  wood  or  charcoal^ 
the  powdered  ore  is  thrown  in  by  degrees,  and  frelh 
fuel  and  ore  o.ccafionally  fupplied.  The  Lead,  re¬ 
vived  by  the  inflammable  matter  of  the  coals,  runs 
down  into  a  bafon  at  the  bottom  of  the  furnace ; 
from  whence  it  is  laded  out,  and  caft  in  Iron  moulds, 
into  large  maffes  called  pigs  of  Lead.  All  the  com¬ 
mon  Lead  ores  contain  fome  Silver.  The  fteel- 
^  f  >  ?  as  are  compofed  of  fmall  cubes, 

have  generally  more  Silver  than  the  compad  and 
large-diced  iorts :  the  white  and  green  fcarcely  hold 
The  Silver  is  extraded,  when  its  quantity  is 
comiderable  enough  to  bear  the  expence  of  extrad¬ 
ing  it,  by  feorifying  the  Lead  upon  a  teft.  The 
whole  being  kept  in  fufion  on  a  hearth  made  of 
bone-afh  or  other  like  materials,  the  Lead  partly 
vitrines,  and  finks  into  the  hearth,  and  partly  turns 
to  Litharge,  which  floats  on  the  furface,  and  is  raked 
or  blown  by  bellows  to  one  fide  j  the  Silver  at  length 
remaining  by  itielf.  Lead  almoft  always  contains 
fome  portion  .  of  Copper  ^  and  hence  the  Silver  ob¬ 
tained  in  this  operation  is  fearcely  ever  free  from 
fome  admixture  of  that  metal.  If  the  pureft  Silver 
be  cupelled  or  celled  with  Lead,  it  will  gain  from 


modious  methods  of  fmeltmg  Lead  ores,  where  the  operation  is  per¬ 
formed  in  veflels.  Mr.  Scheffer  informs  us,  that  the  Lead  ores  at  Dal 
b'vey’  containing  from  twenty  to  twenty-five  ounces  of  Silver  on 
the  hundred  pounds  are  fmelted  by  thig  method,  in  crucibles,  without 
any  lofs  of  the  Silver;  and  that  the  produce  of  L,ead  is  greater  than 
Jh a |  obtain ed  ,by  other  means.  The  affayers  generally  calcine  the  ore, 
o  o  imp  ate  the  Sulpnur,  and  then  melt  it  with  twice  or  thrice  its  weight 
pf  black  flux  j  fuipefbng,  that  as  the  fcoria,  when  only  iron  is  tiled, 
does  not  men,  a  little  of  the  Lead  may  be  retained  in  it.  The  yield  of  Lead 
JS  horxl  oriC  tnifd  fo  upwards  of  two  thirds  of  the  weight  of  the 

Pre:  according  as  it  ft  left  or  more  free'  from  fpar  or  other  hetero¬ 
geneous  earthy  matters.  *  . 

7'he  white  or  greyifh,  and  the  yellowilh  green  ores  are  very  rarely 
met  with,  and  their  compolition  is  little  known.  They  are  very  pon¬ 
derous,  and  very  rich  in  metal.  On  bapely  expofing  them  to 'the  flame 
pf  a  candle,  the  Lead  quickly  and  plentifully  melts  out.  They  are 
jometipies  cryfialline  and  femitranfparent  $  foinetimes  opake,  and  little 

different  in  appearance  front  common  ftones,  ""  ’  ‘?  ?  ' 

,  «  v.  •  »•  •>!  >  ■  •  ■  ... . ;  i.  3 1 
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the  Lead  a  venereal  taint ;  a  fmall  proportion  of  Lead. 
Copper  being  defended  by  the  Silver  from  fcorifying 
along  with  the  Lead  (q). 


II.  C  O  P  P  E  R. 


Char  afters 


COPPER,  Venus^  is  a  reddiffi  metal,  eafily  tar- Copper, 
niffiing  in  a  moift  air,  and  con  tracing  a  green  * — 
or  a  bluifh  green  ruft.  It  is  the  moft  elaftic  and£,ener«l 
fonorous  of  all  the  metals,  and  the  hardeft  of  all  but 
Iron  (r).  It  lpreads  difficultly  under  the  hammer, 
but  may  be  extended  to  a  great  degree ;  drawn  into 
fine  wire,  and  beat  into  thin  leaves.  Its  fpecific 
gravity  is  near  nine  times  greater  than  that  of 
water. 


It  requires  for  its  fufion  a  ftrong  white  heat ;  Fufion, 
greater  than  that  in  which  Gold  and  Silver  melt, 
though  UOt  fo  great  as  that  which  is  requifite  for  the 

fufion 


(9)  Lead  contains,  &c.]  Almoft  all  the  common  forts  of  Lead  con  - 
tarn  a.  portion,  of  Silver,  too  inconfiderable  to  be  extrafted  to  any  ad^ 
vantage,  but  large  enough  to  deferve  attention  in  the  nicer  chemical 
experiments.  In  adaying  particularly,  where  Lead  is  often  employ¬ 
ed  in  eight,  ten,  twelve,  or  more  times  the  quantity  of  the  ore  or 
metallic  mixt  to  be  examined,  its  purity  from  the  precious  metals  is 
of  primary  confequence  j  left  we  aferibe  to  the  ore,  the  Silver  fitrniffied 
t>y  the  fuperadded  Lead.  For  the  greater  certainty  in  this  point, 
•e  f"eac^  *s  af%ed  feparately.  Thus  when  a  Silver  ore  is  to  be  fco- 
pned  by  Lead,  an  equal  quantity  of  the  fame  Lead  is  at  the  fame  time 
fcorified  by  ltfelf ;  and  the  weight  of  the  button  of  Silver,  left  by  the 
Lead,  deduced  from  that  left  by  the  ore  and  Lead. 

Lead,  revived  from  perfeft  Litharge,  is  pure  from  the  precious 
metals  \  thefe  metals  not  being  convertible  with  it  into  that  form. 
Lithaige  diftolves  in  Aqua  fortis,  and  is  precipitated  by  oil  of  Vitriol  $ 
and  in  thefe  properties  differs  from  all  other  metallic  calces.  Hence 
by  edulcorating  the  Precipitate  with  frefh  parcels  of  boiling  water,  and 
reviving  it  with  inflammable  fluxes,  we  obtain  Lead  perfe<5Ily  pure  from 
all  other  known  bodies. 

(r)  Copper  —  hard,  &c.]  Copper  in  fpme  of  its  ftates  is  as  difficultly 
.extended  under  the  hammer  as  Iron,  but  proves  fofter  to  the  file  ;  and 
is  never  found  hard  enough  to  ftrike  a  fpark  with  Flint  or  other  ftones  ; 
whence  its  ufe  for  chiffels,  hammers,  hoops,  &c,  jn  the  gun  powder 
woiks.  Broke,  by  often  bending  backwards  and  forwards,  it  appears 
internally,  of  a  dull  red  colour  without  any  brightngfs,  and  of  a  fine 
granulated  texture  j  not  ill  rjpfeiqbling,  as  Cramer  obferves,  fome  kinds 
of  earthen  ware.  The  fpecific  gravity  of  the  fineft  Copper  I  have 
been  able  to  procure,  turned  out  to  that  of  water  8,8^o  to  i,ooq. 
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Copper,  fufion  of  Iron  (j).  When  melted,  it  is  remarkably 
impatient  of  moifture,  The  contadl  of  a  little  water 
occafians  the  melted  Copper  to  be  thrown  about  with 
violence,  to  the  great  danger  of  the  by-ftanders.  It 
may  neverthelefs  be  granulated,  like  other  metals, 
by  cautioufiy  pouring  a  very  little  at  a  time  into 


Calcina¬ 

tion, 


Vitrifica¬ 

tion. 


Solubility 

indifferent 

liquors. 


water  (/). 

Kept  in  a  heat  below  fufion,  it  contradls  on  the 
furface  thin  powdery  fcales,  which,  if  rubbed  oft, 
are  fucceeded  by  frefh  ones,  till  the  whole  quantity 
of  the  metal  is  thus  flowly  changed  into  a  dark 
reddifh  fcoria  or  calx.  This  does  not  melt  in  the 
greatefl  degree  of  fire  that  our  furnaces  are  capable 
of  giving ;  but  in  the  concentrated  folar  heat,  it 
runs  eafily  into  a  deep  red  and  almoft  opake  Glafs. 
A  flaming  fire,  and  a  ftrong  draught  of  air  over  the 
furface  of  the  metal,  promote  its  calcination.  The 
flame  being  tinged  of  a  green,  biuifh,  or  rainbow 
colours,  is  a  mark  that  the  Copper  burns. 

Copper  difibives  in  every  acid,  in  alcalies  both 
fixed  and  volatile,  in  neutral  faline  liquors,  and  in 
oils  ;  and  when  difioived,  exhibits  fine  blue,  green,  or 
bluifh-green  colours,  by  which  this  metal  is  readily  dif- 
tinguifhed,  however  mixed  or  difguifed  with  other  fub- 

fiances 


( s )  Copper  in  the  fire.]  Copper  continues  malleable  when  heated 
red,  and  in  this  ftate  extends  more  eafily  than  when  cold.  In  this 
refpe£l  it  agrees  with  Iron  ;  but  it  wants  that  valuable  quality  of  Iron, 
by  which  two  pieces  cohere  when  heated,  fo  as  to  be  weided  or  joined 
into  one.  When  in  fufion,  it  appears  on  the  furface  of  a  bluifh-green 
colour,  nearly  like  that  of  melted  Gold.  Kept  in  fufion  for  a  length 
©f  time,  it  becomes  gradually  more  and  more  brittle,  but  does  not 
fcorify  confiderably,  nor  lofe  much  of  its  weight.  It  is  much  lefs  de-1’ 
ftru&ible  than  any  of  the  other  imperfect  metals,  and  is  very  difficultly 
fubdued  even  by  Lead  or  Bifmuth. 

(t)  Granulation.]  Copper  is  faid  to  be  granulated  in  the  brafs- 
works  at  Briftol,  without  explofion  or  danger,  by  letting  it  fall,  in 
little  drops,  into  a  large  ciftern  of  cold  water  covered  with  a  brafs- 
plate.  In  the  middle  of  the  plate  is  an  aperture,  in  which  is  fecured^ 
with  Sturbridge  clay,  a  fmall  veffel,  whofe  capacity  is  not  above  a 
fpoonful,  perforated  with  a  number  of  minute  holes,  through  which 
the  melted  Copper  pafles.  A  ftream  of  cold  water  is  kept  conftantly 
running  through  the  ciftern.  If  fufferec^  to  grow  hot,  the  Copper  falls 
liquid  to  the  bottom,  and  runs  into  plates. 
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fiances  («).  Even  pure  water,  fuffered  to  {land  Copper. 
long  in  copper  veffels,  extra&s  fo  much  as  to  gain -v— ^ 
a  coppery  tafte.  It  is  obfervable,  that  water  becomes 
more  impregnated  with  the  tafte  on  {landing  in 
the  cold,  than  if  boiled  in  the  veffel  for  a  longer 
time  (x). 

The  nitrous  acid  diftolves  Copper  the  mod  readily  phceno- 
and  plentirully.  The  folution  is  of  a  green  colour.  men*  in. 

The  marine  acid  a£ts  more  languidly  (y).  The^^dfffe- 
folution  made  in  this  acid  yields,  on  being  infpiftated,  rent  acids. 
2  greeniih  mafs,  which  readily  diftolves  in  water, 
deliquiates  in  the  air,  gives  a  green  tindlure  to  resided 
Spirit  of  Wine,  melts  in  a  fmall  heat,  takes  fire  from 
a  candle,  and  burns  with  a  blue  flame.  The  marine 
acid  forfakes  Mercury  to  unite  with  Copper.  On 
expoftng  to  the  fire  a  mixture  of  Copper  and  Mer¬ 
cury  fublimate,  the  acid  of  the  fublimate  forms 
with  the  Copper  a  fuftble  inflammable  concrete  ftmilar 
to  the  foregoing,  whilft  the  Mercury,  difengaged, 
jdiftils  in  its  running  form. 

The  vitriolic  acid  does  not  eafily  diftblve  Copper, 
unlefs  highly  concentrated  and  aftifted  by  a  confider- 
able  heat :  the  folution  is  of  a  blue  colour ;  and,  on 

evapo- 


(u)  Dijiinguijhed  by  its  colour  in  folution.~\  The  colour  of  Copper  is 
moft:  confpicuous  with  volatile  alcaline  fpirits.  Solutions  made  in  acids, 
when  coniiderably  diluted,  have  little  colour.  The  addition  of  volatile 
fpirits  to  the  almoft  colourlefs  liquor  renders  it  inftantly  of  a  deep  blue. 
The  hundredth  part  of  a  grain  of  Copper,  diffolved  in  a  pint  of  liquor* 
(hikes  a  fenfible  blue  with  volatile  alcalies. 

(x )  Corroded  more  by  cold  than  by  boiling  'water The  cafe  feems 
to  be  the  fame  in  regard  to  the  mild  vegetable  acids.  The  confe6lioners 
prepare  the  molt  acid  fyrups,  even  thofe  of  Orange  and  Lemon-juice, 
by  boiling  in  clean  copper  veffels,  without  the  preparations  receiving 
any  ill  tafte  from  the  metal  ;  whereas  either  the  juices  themfelves,  or 
the  fyrups  made  from  them,  if  kept  cold  in  copper  veffels,  foon  become 
impregnated  with  a  difagreeable  tafte,  and  with  the  pernicious  qualities 
of  Copper. 

(y )  Solution  in  the  marine  acid.~\  This  folution,  if  made  without 
heat,  appears  at  firft  brown,  but  on  Handing  for  fome  time,  depofites 

j  a  white  Ldiment,  and  becomes  green.  On  adding  frefh  Copper,  it 
turns  brown  again,  and  now  recovers  its  greennefs  more  (lowly  than, 
at  firft.  The  white  fediment  is  not,  as  fome  fuppofe,  a  part  of  the 
metal  deprived  of  its  colouring  principle.  On  being  barely  melted,  it 

proves  pure  and  perfect  Copper,  of  the  fame  red  colour  as  at  firft. - - 

Copper,  calcined  by  fire,  communicates  to  this  acid  not  a  green  but  a 
reddilh  tin&ure. 
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Copper,  evaporating  a  part  of  the  humidity,  fhoots  into  ele- 
gant  blue  cryGals  of  a  rhomboidal  figure  :  thefe  are 
the  blue  Vitriol  of  the  fhops.  The  folution  is  moft 
commodiouGy  obtained,  by  drawing  over  the  oil  of 
Vitriol  from  the  Copper,  and  elixating  the  refiduum 
with  water ;  then  returning  the  diGilled  fpirit  upon 
the  undifiolved  Copper,  and  repeating  the  abftrao 
tion  5  or  by  Gratifying  the  Copper  with  Sulphur,  in 
a  crucible,  and  calcining  or  cementing  them  toge¬ 
ther  ;  the  Copper  will  abforb  the  acid  of  the  Sulphur, 
fo  as  to  become  in  part  foluble  in  water,  and  yield 
the  fame  cryGals  as  if  the  metal  had  been  boiled  di- 
re6tly  in  the  vitriolic  acid. 

Volatile  alcalies,  added  to  the  folutions  made  in 
acids,  occafion  at  firG  fome  precipitation,  but  pre- 
fently  rediflolve  what  they  had  thrown  down,  and 
change  the  colour,  from  a  green  or  a  pale  blue,  to  a 
deep  and  lovely  blue  :  if  the  liquor  is  expofed  for  a 
time  to  the  air,  the  volatile  *alcali  efcapes,  and  the 
colour  which  proceeded  from  it  ifappears,  Volatile 
alcalies  extract  a  blue  tindhire  aifo  from  filings  of  the 
metal,  without  the  intervention  of  any  acid  ( z ). 

Verdegris.  Vegetable  acids  diffolve  Copper  fiowly,  but  in  com 
fiderable  quantity  :  the  folution  fhoots  into  bluilh. 
green  cryitals,  fimilar  to  the  Verdegris,  aerugo  or  vu 
ride  <zris,  of  the  fhops.  This  preparation  is  made  in 
large  quantity  in  France,  particularly  about  Montpe¬ 
lier,  by  Gratifying  copper-plates  with  the  hulks  of 

grapes 


(  XJ  Volatile  alcalies The  blue  mixture  of  folution  of  Copper  in 
Aqua  fortis  with  volatile  fpirits,  yields  fapphire  coloured  cryftals, 
wnich  diffolve  in  Spirit  of  Wine,  and  impart  their  colour  to  it.  If, 
inftead  of  cryftaliization,  the  liquor  be  totally  evaporated,  the  remain-^ 
ing  diy  matter  explodes  in  a  moderate  heat,  like  Aurum  Rulminans, 
The  folution  made  in  volatile  alcalies,  without  the  intervention  of  any 
acid,  yields,  on  evaporation,  a  blue  faline  mafs,  which,  mixed  with 
fats  or  other  inflammable  matters,  tinges  their  flame  green,  leaving  a 

led  calx  of  Copper  foluble  in  volatile  fpirits  again  as  at  firfl:.- - Boyle 

ebfeives,  that  volatile  Ipirits  gain  no  tinge  from  Copper  in  vacuo; 
whethei  it  is  the  diffolution  of  the  metal,  or  only  the  colour,  that  does 
not  fucceed  without  air,  has  not  been  fully  determined.— Oil  of  Vitriol 
added  to  the  blue  folutions,  deftroys  their  colour ;  a  frefh  addition  of 
volatile  Alcaii  recovers  it  again. 
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grapes  remaining  after  the  juice  has  been  prefled  out :  Copper* 
thefe  foon  become  acid,  and  corrode  the  Copper.  ■ 

Verdegris  fhould  be  chofen  in  cakes,  not  moift 
or  unftuous,  but  dry,  compact,  and  of  an  uniform 
texture,  of  a  lively  green  colour  throughout,  as  free 
as  poflible  from  white  or  black  fpecks,  and  feeds  or 
ftalks  of  the  grape.  It  is  purified  by  folution  in  dis¬ 
tilled  Vinegar,  and  cryflallization ;  and  then  called, 
improperly,  diftilled  Verdegris ,  or  flowers  of  Copper * 

The  Dutch,  who  prepare  thefe  cryftals  in  large  quan¬ 
tity,  after  duly  evaporating  the  folution,  let  it  to 
fhoot,  not,  as  is  cuftomary,  in  a  cold,  but  in  a  warm 
place,  as  pradtifed  for  making  Sugar-candy.  If  rec¬ 
tified  Spirit  of  Wine  be  added  to  the  folution,  or  if 
volatile  alcalies  be  added  to  a  folution  of  Copper  and 
Spirit  of  Wine  to  this  mixture,  fmall  blue  cryftals 
will  be  immediately  formed :  thefe  are  called,  by  fome, 
antepileptic  cryftals  of  Copper. 

Highly  rectified  Spirit  of  Wine,  digefted  on  half  Elvers  ex~ 
an  ounce,  or  twelve  fcruples,  of  powdered  Verdegris,  {^wrde- 
diflolved  three  fcruples  and  a  half  ;  ordinary  redtified  gris. 
Spirit,  four  fcruples ;  common  Malt  Spirits,  four 
and  a  half;  and  French  Brandy,  feven  and  a  half. 

Water  diflolved,  out  of  the  fame  quantity,  five  fcru¬ 
ples  ;  common  Wine  Vinegar  diflolved  all  but  fif¬ 
teen  grains ;  and  diftilled  Vinegar,  all  but  ten  grains 
(a).  The  whole  quantity  of  Verdegris  diflolved  in 
either  kind  of  Vinegar,  could  not  be  recovered  again 
in  a  cryftalline  form ;  from  the  common  Vinegar, 
only  two  fcruples  and  five  grains  cryflallized  ;  and 
from  the  diftilled  Vinegar  three  fcruples  :  the  refl- 
duum,  in  the  firft  cafe,  continued  foftifh,  in  the  lat¬ 
ter  dry.  With  French  Brandy  there  was  no  cryftal- 
lization  at  all ;  the  whole  that  the  fpirit  had  taken 
up,  remaining  uniformly  mixed,  into  the  confidence 
of  an  extract. 

Verdegris 

(a)  Kcfiduum  of  Vefdeg/is.^  '  The  matter  which  diftilled  Vinegar 
leaves  r.ndiftblved,  on  being  mixed  with  fome  Borax  and  Linfeei-oil, 
and  ftuxed  in  a  crucible,  yields  a  brittle  metallic  fubftance,  of  a  whitifh 
colour,  not  unlike  bell- metal.  What  this  metal  really  is,  has  not  hi¬ 
therto  been  examined, 

I  ./ 
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Copper.  Verdegris,  diftilled  in  a  retort,  yields  a  concen- 

*— ■ trated  acetous  acid.  Mr.  Serane  relates  that,  from 
fixteen  ounces  of  cryftallized  Verdigris,  he  obtained 
three  ounces  of  phlegm,  and  afterwards  fix  ounces  of 
ftrong  fpirit  that  the  brown  powdery  refiduum 
weighed  five  ounces  and  a  half,  and  yielded,  on  fu- 
fion  with  Borax,  three  ounces  and  fix  drachms  of 
Copper.  Lancifi  mentions  alfo  this  experiment,  and 
feems  to  have  borrowed  it  from  Serane,  the  quantities 
being  exa&ly  the  fame,  except  that  only  the  drachms 
of  Copper  are  put  down,  the  ounces  being  by 
miftake  omitted.  I  repeated  the  procefs,  with  the 
fame  quantity  of  Verdegris,  and  gained  four  ounces 
of  phlegm,  two  ounces  of  fpirit  of  moderate  ftrength, 
three  ounces  and  fix  drachms  of  ftrong  fpirit,  and  fix 
ounces  two  drachms  of  refiduum. 

The  fpirit  thus  obtained  is  no  more  than  the  con¬ 
centrated  acid  of  Vinegar.  Zwelffer  prepares  a  fpirit 
which  is  faid  to  be  different.  Cryftallized  Verdegris 
is  reduced  into  grofs  powder,  put  into  a  glafs  retort, 
with  fo  much  highly  redtified  Spirit  of  Wine  as  will 
cover  it  to  the  height  of  three  or  four  fingers,  the 
vinous  fpirit  drawn  off,  and  a  frefh  parcel  returned 
two  or  three  times  ;  the  remaining  Verdegris  is  then 
diftilled  in  a  coated  retort  in  an  open  fire,  and  the 
acid  fpirit  which  arifes,  rectified  by  a  fecond  dif- 
tillation  in  a  frefh  retort.  Boerhaave  relates,  that 
this  fpirit  lofes  its  acidity,  in  the  fame  manner  as 
other  acids,  when  combined  with  alcalies  or  abforb- 
ents,  and  that  the  pure  acid  is  never  to  be  recovered 
again  from  thole  admixtures.  Stahl,  on  the  other 
hand,  confirms  Zwelffer5 s  account,  that  this  fpirit 
differs  from  the  common  acetous  acid,  in  being  re¬ 
coverable  from  abforbent  earths,  as  ftrong  as  at  firit ; 
and  this  repeatedly  for  any  number  of  times.  My 
experiments  have  not  as  yet  been  carried  far  enough 
to  determine  this  point  *,  but  it  appears  probable, 
that  Boerhaave,  inftead  of  Zwelffer’s  fpirit,  employed 
common  fpirit  of  Verdegris.  From  four  ounces  of 
dried  cryftals  of  Verdigris  I  abflraded  two  parcels  of 

highly 
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highly  re&ified  Spirit  of  Wine,  and  found  that  the  Copper. 
Verdigris  had  then  loft  fix  drachms  of  its  weight  5 
being  now  diftilled  in  an  open  fire  gradually  in- 
creafed,  it  yielded  one  ounce,  five  drachms,  and  two 
fcruples  of  fpirit:  the  refiduum  half  an  ounce  and 
one  fcruple,  and  looked  like  Colcothar.  The  liquor, 
which  came  over  about  the  middle  of  the  aiftillation, 
had  a  very  volatile  penetrating  fmell  *,  and  the  ftronger 
fpirit  fumed  at  times  like  the  fmoking  mineral  fpi¬ 
rit  s. 

Quickfilver  amalgamates  very  difficulty  with  Cop-  Almaga- 
per  in  its  pure  ftate,  but  unites  with  it  more  eafily  if tion* 
divided  by  certain  admixtures.  If  Mercury  and  Ver- 
degris  be  triturated  together,  with  common  Salt,  Vi¬ 
negar,  and  water,  the  Copper  in  the  Verdegris  will 
be  imbibed  by  the  Mercury,  and  form  with  it,  as 
Boyle  obferves,  a  curious  amalgam,  at  firft  foft,  fo 
as  to  receive  any  imprefiion,  and  which,  on  (landing, 
grows  hard  like  brittle  metals.  Brafs  leaf  likewife 
gives  out  its  Copper  to  Mercury,  the  other  ingredient 
of  the  Brafs  feparating  in  the  form  of  powder  (b). 

Copper  is  the  bafts  of  fundry  compound  metals  Compound 
for  mechanic  ufes ;  as  Brafs,  Princes-metal,  Bell-me-  met*ls 
tal.  Bath-metal,  white  Copper,  &c.  Brafs  is  prepared  per.  Cop~ 
from  Copper  and  Calamine,  with  the  addition  of  Brafs. 
powdered  Charcoal,  cemented  together,  and  at  length 
brought  into  fufion :  fixty-four  pounds  of  Copper 
commonly  imbibe  in  this  procefs  twenty-fix  pounds 
from  the  Calamine,  and  yield  ninety  of  Brafs  :  the 
paler  the  Brafs,  the  more  of  the  Calamine  it  holds. 

This 


(b)  Amalgam  of  Copper .]  I  have  likewife  obtained  amalgams  of 
Copper,  by  grinding  Qmckfdver  in  an  iron  mortar,  with  a  faturated 
folution  of  the  metal  in  Aqua  fortis,  as  alfo  with  the  muddy  fubflance 
procured  in  the  poll  thing  copper-plat-es,  and  by  cautioutly  pouring  a 
fmall  quantity  of  melted  Copper,  in  a  fender  ftream,  through  a  per¬ 
forated  iron  plate,  into  a  large  portion  of  Quickfilver  made  almoft 
boiling  hot.  The  Copper,  recovered  from  the  amalgams,  retained  its 
its  original  rednefs,  and  di fcovered  no  tendency  to  the  yellow  colour, 
L  which  Homberg  reports  that  this  metal  acquires  on  being  amalgamated 
and  freed  from  the  Mercury.  Even  when  Brafs  is  ufed  for  making  the 
amalgam,  the  recovered  metal  is  perfeft  red  Copper;  the  ingredient, 
from  which  the  Brafs  received  its  yellownefs,  being,  as  above  obferved, 
feparated  in  the  amalgamation. 
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Copper,  This  metal,  notwithftanding  its  large  admixture  of  a 
brittle  metallic  body,  continues  ftill  remarkably  duc¬ 
tile  :  it  is  drawn  into  the  fineft  wire,  for  mufical  in- 
ftruments,  &c.  and  beat  into  leaves,  in  imitation  of 
gold-leaf.  The  metallic  part  of  the  Calamine,  which 
here  unites  with  the  Copper,  appears  to  be  Zinc : 
hence  Brafs,  expofed  to  the  fire,  flames  like  Zinc 
.  itfelf,  and,  lofing  by  degrees  that  volatile  ingredient, 
metal!*"  becomes  Copper  again  ( c ).  Princes  metal  is  made 
by  melting  Zinc  in  fubftance  with  Copper  %  and  all 
the  yellow  compound  metals  prepared  in  imitation  of 
Gold,  are  no  other  than  mixtures  of  Copper  with  dif¬ 
ferent  proportions  of  that  femi-metal,  taken  either  in 
its  pure  flate,  or  in  its  natural  ore  Calamine,  with 
an  addition  fometimes  of  iron  filings,  fifc  Zinc 
itfelf  unites  moft  eafily  with  the  Copper,  but  Cala¬ 
mine  makes  the  moft  dudtile  compound,  and  gives 
Beii-me-  the  yellowed:  colour.  Bell-metal  is  a  mixture  of  Cop- 
tal*  Per  and  Tin;  though  boththefe  metals  are  malleable 
fingly,  the  compound  proves  quite  brittle  (d).  White 

Copper 


(cf  Brafs.]  The  proportion  of  Calamine,  and  the  increafe  the  Copper 
receives  from  it,  are  different  at  different  works:  hence  the  deeper  or 
paler  col  our  of  Brafs.  I  have  obferved,  in  a  large  fet  of  experiments  oa 
this  fubjedl,  that  a  little  of  the  Calamine  (that  is,  the  Zinc  contained 
m  Calamine)  dilutes  the  colour  of  the  Copper,  and  renders  it  pale  ; 
that  when  the  Copper  has  imbibed  about  one  twelfth  its  own  weight, 
the  colour  inclines  to  yellow  j  that  the  yellownefs  increafes  more  and  more 
till  the  jmoportion  comes  to  almoft  one  half}  that,  on  further  augment¬ 
ing  the  Calamine,  the  Brafs  becomes  paler  and  paler,  and  at  laft  white* 
I  he  crucibles,  in  which  the  fufion  is  performed  in  the  large  works,  are 
commonly  tinged  by  the  matter  of  a  deep  blue  colour, 

rafs  is  fomewhat  lighter,  harder,  and  more  fonorous,  than  pure, 
opper.  It  melts  more  eafily,  and  does  not  fcorify  fo  foon  in  a  mode- 
rate  red  heat  j  and  hence  proves  more  convenient  for  fundry  forts  of 
veflels  and  u  ten  fils.  It  is  duaile  only  whilft  cold  ;  heated  a  little,  it 
cracks  ;  ignited,  it  falls  in  pieces  under  the  hamfner.  This  imperfec¬ 
tion  it  receives  from  the  Zmc,  pure  Copper  being  malleable  when  hot 

(d)  Copper  with  Tin.]  Copper  is  difTolved  By  melted  Tin,  eafily 
and  intimately  j  far  more  fo  than  by  Lead.  A  fmall  portion  of  Tin 
renders  Copper  dull  coloured,  hard,  and  brittle.  Bell-metal  is  com- 
pofed  of  about  ten  parts  of  Copper  to  one  of  Tin,  with  the  addition, 
commonly,  of  a  little  Brafs  or  Zinc.  A  fmall  portion  of  Copper,  on 
the  other  hand,  improves  the  colour  and  confillence  of  Tin,  without 
much  injuring  its  duality.  Pewter  is  fometimes  made  from  one  part 
o!  Copper,  and  twenty  or  more  of  Tin., 

Xft 
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Copper  is  prepared  with  Arfenic  :  equal  parts  of  Ar- Copper. 
fenic  and  Nitre,  pulverized  and  mixed  together,  are  ^—7* — ' 
injedted  into  a  red-hot  crucible,  and  kept  in  a  mode-  c^ooer. 
rate  fire,  till  they  fubfide  and  flow  like  wax  :  one  part 
ot  this  mixture  is  injected  upon  four  parts  of  melted 
Copper,  and  the  metal,  as  loon  as  they  appear  tho¬ 
roughly  united  together,  immediately  poured  out. 

The  Copper  thus  whitened  is  commonly  melted  with 
a  confiderable  proportion  of  Silver,  by  which  its  co¬ 
lour  is  both  improved  and  rendered  more  perma¬ 
nent  (e). 

Sundry  preparations  of  Copper  are  employed  inure  in 
painting,  ftaining,  and  for  colouring  glafs  and  ena-  Paiiuing> 
mels  (/.)  Verdegris  makes  a  fine  green  both  in  oil  ^ 
and  in  water  colours,  inclining*  more  or  lefs,  to  blu- 

H  ifh : 


It  has  long  been  obferved,  that  though  Tin  is  Ipecifically  much 
lighter  than  Copper,  yet  the  gravity  of  the  compound.  Bell-metal,  is 
greater  than  that  of  Copper  itfelf.  I  found  the  fame  augmentation  of 
gravity  alia  where  the  lighter  metal  was  in  greater  proportion  :  a  mix¬ 
ture  even  of  one  part  of  Tin  with  two  of  Copper  turned  out  Ipecifically 
heavier  than  pure  Copper. 

From  fome  experiments  on  other  metals,  which  this  remarkable 
phoenomenon  gave  occafion  to,  it  appeared  that  few  metallic  mixtures 
anfwer  to  the  mean  gravity  of  the  ingredients,  or  fuch  as  would  refulft 
ti'om  a  bare  apportion  of  parts.  Of  thole  that  have  been  tried,  fome 
exceeded  the  mean,  but  the  greater  number  fell  ftiort  of  it :  Copper 
and  Tin  were  the  only  ones  that  formed  a  compound  heavier  than  the 
heavieft  of  the  metals  feparately. 

From  thefe  obfervaticns  it  is  obvious,  that  Archimedes's  propofitlon, 
and  the  tables  calculated  on  that  principle,  in  the  Comment  aria  Petro - 
po  lit  ana ,  &c.  for  determining  the  proportion  of  two  metals  in  a  given 
mixt  by  hydroftatical  experiments,  are  lefs  to  be  depended  on  than  has 
hitherto  been  luppofed. 

(e)  White  Copper .]  The  white  Copper  of  China  and  Japan  appears 
to  be  no  other  than  a  mixture  of  Copper  and  Arfenic.  Geoffroy  relates, 
that,  on  repeated  fufions,  it  exhaled  arfenical  fumes,  and  became  red 
Copper ;  Idling,  with  its  whitenefs,  one  feventh  of  its  weight.— Copr 
per  is  faid  to  be  whitened  alfo  by  cementation  with  the  allies  of  Tar¬ 
tar  imperfectly  burnt:  I  have  frequently  cemented  it  with  thefe,  for 
different  lengths  ot  time,  without  being  able  to  perceive  the  lead  alter¬ 
ation  in  the  colour  of  the  Copper. 

(f)  Staining ,  coloured  Glafs ,  &c.]  Solution  of  Copper  in  Aqua 
To i  1 1  s  (tains  Marble  and  io.me  other  (tones  of  a  green  colour  :  precioi- 
tated  with  Chalk  or  whiting,  it  yields  the  green  and  blue  verditer  of 
tiie  painters.  A  folution  made  in  volatile  lpirits  lbins  ivory  and  bones, 
macerated  for  fome  time  in  the  liquor,  of  a  blue  colour,  at  firit  fuffi* 
ciently  beautiful,  but  which  tarnifhes  in  the  air,  and  becomes  green. 
I  know  01  no  method  of  obtaining  by  art  a  permanent  blue  from  Cop- 
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Copper,  ifli:  a  folution  of  it  in  Aqua  fords,  infpiffated,  tinges 
Glafs  in  fufion  of  the  fame  colour.  In  feme  parts  of 
France,  it  is  cuftomary  to  mix  Verdegris  with  Piaf- 
ter-of-Paris,  which,  by  this  means,  is  laid  to  become 
firmer  and  more  durable.  It  is  employed  aifo  in 
cements  for  heightening  the  colour  of  Gold :  a  mix¬ 
ture  of  Gold  with  one  third,  or  even  with  half,  its 
weight  of  Silver,  is  laid  to  acquire,  on  cementation 
with  Verdegris,  the  colour  of  pure  Gold.  See  Gold. 

McT col  The  medical  ufe  of  Copper  is  intirely  external  : 

KOiy*  Verdegris,  and  blue  Vitriol,  are  employed  as  mild 

efcharotics,  for  cleanfing  filfulous  ulcers,  and  other 
like  purpofes.  Internally,  all  the  preparations  of 
this  metal  are  extremely  dangerous.  Examples  are 
too  frequent  of  fatal  confequences  from  eating  food 
that  had  received  a  taint  from  Copper- veffels  ;  whe¬ 
ther  from  the  food  itfeif  being  of  an  acid  nature,  fa 
as  to  corrode  or  dififolve  a  portion  of  the  metal  ;  or 
from  the  veflel  having  contracted  a  foluble  rail  or 
Verdegris  by  lying  in  the  air:  the  utmoft  caution  is 
therefore  requilite  in  the  ufe  of  Copper- veil'd  s,  and 
even  of  Silver  ones  that  are  largely  alloyed  with 
Copper.  I  knew  a  perfon,  who,  having  accidentally 
fwallowed  a  brafs  ileeve-button,  was  feized  with  vio¬ 
lent  fymptoms',  and  died  in  mifery ;  no  medicines 
giving  relief.  I  have  known  vehement  vomitings, 
and  even  convulfions,  in  children,  from  the  unguen- 
tum  agyptiacum ,  whofe  balls  is  Verdegris,  applied 
to  ulcers  in  the  mouth  :  when  employed  in  this  inten¬ 
tion,  as  it  commonly  is,  the  patient  muft  be  well 
upon  his  guard  againft  any  of  it  paffing  do wn. 

Copper  . 

per,  but  by  Vitrification.  I.  have  prepared  elegant  deep  blue  glades  by 
melting'  common  Glafs,  or  compofitions  of  powdered  Flint  and  fixed 
alc-aline  Salt,  with  Verdegris,  and  with  blue  Vitriol,  and  with  an  amal¬ 
gam  of  Copper  j  fine  green  ones,  with  green  Verdi  ter,-  with  blue  Ver¬ 
di  ter,  with  a  Precipitate  of  Copper  made  by  fix-t  alcalies,  and  a  Preci¬ 
pitate  by  Zinc;  and  a  reddifh  Glads,  with  calx  or  fcoria  of  Copper 
made  by  fire  alone.  Even  in  this  vitreous  date,  however,  it  Teems*  as 
if  a  continuance  of  fire  had  the  fame  cde6t  in  regard  to  colour,  as  air 
has  upon  Copper  in  other  forme.  Some  of  the  moil  beautiful  blue 
glaHes,  by  continued  fufion,  changed  to  a  green. 
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Copper  is  exceeding  rarely  found  pure  in  the  earth.  Copper. 
Of  its  ores  there  is  a  great  variety,  intermixed  with  — ; 

different  ftony  matters,  generally  abounding  with  Sul-  Natural 
phur,  fometimes  containing  a  little  Arfenic.  Thefe  11  °5‘ 
ores  are  often  of  beautiful  colours,  blue,  red,  green, 
yellow,  variegated  like  the  rainbow  or  peacock  s  tail, 
moft  commonly  green  or  blue  :  they  are  of  all  ores 
the  moft  beautiful.  The  Lapis  Lazuli,  from,  which 
the  precious  blue  pigment,  called  Ultramarine,  is 
prepared,  is  one  of  the  ores  of  this  metal.  Some  of 
them  contain  no  metal  but  Copper  ;  many  have  an 
admixture  of  others  •,  and  there  are  few  ores  of  other 
metals  without  fome  portion  of  Copper  in  them. 

Copper  is  of  all  metals  the  moft  difficultly  obtained 
pure  from  the  ore  ;  Sulphur  adhering  to  it  fo  ftrongly 
as  not  to  be  expelled  without  long  calcination.  When 
Copper  and  Iron  are  blended  together  in  the  ore,  the 
Copper  cannot,  by  any  method  as  yet  known,  be 
feparated  to  advantage  :  a  rich  Copper-mine,  at  Lau- 
terberg  in  the  Hartz  foreft,  lies  on  this  account  un¬ 
worked. 

There  are  ores  of  Copper  in  almoft  all  parts  of  the 
world;  in  Spain,  France,  England,  Norway,  Saxony, 
Bohemia;  but  more  particularly  in  Sweden,  Hun¬ 
gary,  and  Tranfylvania.  Japan  affords  a  fort  of 
Copper  fuperior  to  any  met  with  in  Europe. 

Copper  is  found  alfo  in  a  vitriolic  ftate,  diffolved 
in  certain  waters*  as  at  Neufol  in  Hungary.  W  hen 
Iron  is  put  into  the  water,  the  diffolved  Copper  fepa- 
rates,  a  proportionable  quantity  of  the  Iron  being  dif¬ 
folved  in  its  place.  The  Copper,  extricated  from 
the  liquor,  adheres  to  the  Iron,  and  covers  its  fur- 
face  with  a  bright  cupreous  coat :  fome  have  been  fo 
far  impofed  on,  as  to  imagine  the  iron,  by  this  means, 
actually  tranfmuted  into  Copper. 
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I  R  O  N. 


1  R  O  NT. 


R  O  N,  Mars,  is  a  greyiOi  metal,  foon  tarnifhing 
in  the  air  to  a  dufky  biackiili  hue,  and  in  no  long 
Tts  general  time  contracting  .a  yellowifh  or  reddiffi  ruft.  It  is 
characters.  ^  mofp  fonorous  of  the  metals  except  Copper  ;  the 

hardeft  and  mod:  elaftic  of  them  all*,  hence  its  excellence 
for  mechanic  inftruments.  It  is  made  into  tools,  by 
which  all  others  are  filed,  drilled,  and  cut ;  and  is 
the  only  one  that  {trikes  fparks  with  Flint,  It  fpreads 
difficultly  under  the  hammer,  but  may  be  extended 
to  a  great  degree,  drawn  into  wire  as  (lender  as  the 
fined  hairs  :  it  is  more  eafily  malleable  when  ignited 
than  when  cold  ;  whilft  fome  of  the  other  metals, 
though  du&ile  when  cold,  become  quite  brittle  by 
heat.  It  is  lighter  confiderably  than  Copper,  and  a 
little  heavier  than  Tin,  It  is  the  only  metallic  body 
which  attracts,  or  is  attracted  by,  the  magnet,  one 
of  its  own  ores. 

Iron  grows  red-hot  much  fooner  than  any  other 
metal,  and  this  not  only  from  the  application  of 
actual  fire,  but  likewife  from  ftrong  hammering, 
friction,  or  other  mechanic  violence.  It  neverthelefs 
melts  the  mod  difficultly  of  all  the  metals  ;  requiring, 
in  its  mod  fufibie  dates,  an  intenfe  bright  white 
heat.  When  perfectly  malleable,  it  is  not  fufibie  at 
all,  without  additions,  or  the  immediate  contact  of 
the  burning  fuel  j  and  when  melted  it  lofes  its  malle¬ 
ability  :  all  the  common  operations  which  communi¬ 
cate  one  of  thefe  qualities,  deprive  it,  at  the  fame 
time,  of  the  other,  as  if  £u Ability  and  malleability 
were  in  this  metal  incompatible.. 

Expofed  to  a  white  heat,  infufficient  for  its  fufion, 
it  contracts  a  fern i v-itreou's  coat,  which  burfes  at 
times,  and  files  off  in  fparkles :  no  other  metallic 
body  exhibits,  any  fuch  appearance  (g).  On  conti¬ 
nuing 

(g)  Iron,  'phenomena  from  fire.']  The  contact  of- cold  liquors  occa- 
fions  Iron  to  fcale  in  a  fmalh degree  of  heat  :  hence  its  unfit, nefs  for 
boilers  in  fuch  works  as  require  them  to  be  emptied  and  charged  again 
wffiiii  hot.  1|;  *“  * 

If 


Jqnefcibi- 

Icy. 

Jnifibility, 
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ruling:  the  fire  it  changes  by  degrees  into  a  dark  red  Ikon. 
calx,  which  does  not  melt  in  the  molt  vehement 

H  3  heat 

It  de  es  not  tinge  the  flame  of  burning  matters  bin ifh  orgreervilh, 
like  the  other  imperfect  metals,  but  brightens  and  whitens  it  :  hence 
the  ule  of  Iron  filings  in  the  competitions  for  fire- works,  called  white 

fire.  . 

Strongly  heated,  it  appears  covered  on  the  Surface  with  a  fo ft  vitreous 

matter  like  vcrnifh.  In  this  ltate,  pieces  of  it  cohere,  and,  on  being 
hammered  together,  weld  or  unite,  without  di  (covering  a  jurdtuie. 

As  Iren  is  the  only  metal,  which  exhibits  this  appearance  in  the  fire, 
it  is  lil  ewife  the  only  one  capable  of  being  welded.  1  hefe  operations^ 
which  p  event  the  fuperficial  icon ficat ion,  deprive  it  of  tins  valuable 
property  j  winch  may  be  reftored  again  by  iuffeimg  the  lion  to  i uuiiiC 
its  vitreous  afpe&,  and,  in  fome"  meaf'ure,  by  the  interpoiition  of 
foreign  vitrefcible  matters  ,  whiift  none  of  the  othei  metals  will  m 
any  degree  unite  even  with  its'own  fcona. 

Iron  expands  the  leaf!  of  the  metals  bv  heat.  In  the  a  fit  of  fufiou, 
inftead  of  continuing  to  expand,  like  the  other  metals,  it  ill.)  inks  j 
and  thus  becomes  fo  much  more  denfe,  as  to  throw  up  fuch  part  as  is 
unmelted,  to  the  fur  face  ;  whiift  pieces  of  Gold,  Silver,  Copper, 

Lead,  Tin,  put  in  the  reipefitive  metals  in  fufion,  fink  freely  to  the 
bottom.  In  its  return  to  a  confident  ftate,  inftead  of  fiirinkmg,  like 
the  other  metals,  it  expands  j  fenfibly  riling  in  the  vefl'el  and  aflunung 
a  convex  lurla.ee,  whiift  the  others  fubfide  and  appear  concave.  I  his 
property  of  Iron,  firit  taken  notice  of  by  Mr.  Reaumur,  excellently 
fits  it  for  rrceivihg  impreffions  from  moulds.  Ly  the  increafe  of  buik, 
which  the  fluid  metal  acquires  m  its  congelation,  it  is  forced  into  tns 
minuteft  cavities,  fo  as  to  take  the  figure  far  more  perfectly  than  the 
other  metals  which  flu  ink.  The  workmen  have  often  obferved,  that 
Iron,  though  poured  quite  thick  into  the  mould,  has  neveitneijos 
received  its  impreffion  in  perfefition  5  and  have  wondeied  lo  lee  uguies 
of  caft  Iron  larger  than  the  mould,  whiift  thole  of  other  metals  are 

lefs.  ....  , 

Iron  nuiih  other  metallic  bodies."]  Iron  is  dilfolved  by  all  the  memus 
made  fluid  by  fufficient  heat,  except  Lead  ;  on  which  it  floats  dnnnfif, 
as  oil  Upon  water.  Gold,  of  all  metals,  afits  on  it  the  inoft  powei- 
fullv  :  though,  as  Cramer  obferves,  it  the  Iron  contains  any  portion  Ci 
Sulphur,  it  can  fcarcely  be  made  to  unite  at  all  with  Gold. 

Among  the  femi -metallic  bodies,  it  is  averfe  to  any  union  with 
Mercury?  No  method  has  hitherto  been  diicovered  of  amalgamating 
Iron,  though  Quickfilver,  in  certain  circumftances,  teems,  in  feme 
final!  degree,  to  afit  upon  it.  A  plate  of  tough  Iron,  kept  humeri  eel 
in  Pvlercury  for  feme  days,  becomes  brittle  :  and  I  nave  often  oblcivtd 
Mercury  adhere  to  and  coat  the  ends  of  iron  peftles  tiled  in  triturating 

certain  amalgams  with  faline  liquors. 

Next  to  Mercury  Zinc  is  the  moft  difficultly  combined  with  it  5  not 
from  any  natural  indifpofition  to  unite,  but  from  the  Zinc  being  diffi¬ 
cultly  made  to  iuftain  the  due  degree  of  heat.  'The  mixture  is  hard, 
fo  mew  hat  malleable,  of  a  white  colour  approaching  to  that  oi  1 1  v e i . 

Remains  of  Antimony,  as  foon  .as  it  melts,  begins  to  act  on  Iron, 
and  diflblves  a  confiderable  quantity.  If  the  Kegulus  be  ftirred  in 
fufion  with  an  iron  rod,  it  will  melt  off  a  part  ot  the  Iron.  A 1  feme 
like  wife  mingles  eaiily  with  Iron,  and  difeovevs  a  gi  eat  aitir,.  non  to  :t, 
for  taking  all  the  other  metals  to  unite  with  this.  It  rondos  the  Iron 
white,  very  hard,  and  brittle. 
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heat  procurable  in  the  furnace  of  a  c hem  iff,  and 
which,  if  brought  into  fufion  by  additions,  yields  an 
opake  black  glafs.  Glafs  made  from  Iron,  by  what¬ 
ever  means,  is  always  black,  vinlefs  the  quantity  of 
vitreous  matter  mixed  with  it,  be  very  large  (b). 
The  calces  made  by  acids  and  by  fire,  are  of  various 
fliades  of  yellow,  brown,  and  red. 

Iron  placed  in  the  focus  of  Tfchirnhaus’s  large 
a  burning-  burning- glafs,  melts  in  an  inftant,  and  looks  like 
Siaif  a  black  Bitumen  or  Pitch.  The  French  academicians 
concluded  from  hence,  that  the  inflammable  prin¬ 
ciple  of  Iron  was  an  adbual  bituminous  matter  :  but 
no  experiment  gives  any  juft  foundation  for  this  con¬ 
jecture.  The  pretended  Bitumen  is  no  other  than 
vitrified  Iron  ;  and  Iron  calcined  or  vitrified,  that  is, 
deprived  of  its  own  phlogifton,  is  revived  into  Iron 
again  by  any  vegetable  or  animal  coal,  in  the  fame 
manner  as  the  other  metals. 

T  . Iron  diffol'ves  eafily  in  all  acids  ;  it  Is  likewife 
in  different  fenfibly  abtecl  upon  by  alcal me  and  neutral  liquors, 
and  corroded  even  by  thofe  which  have  no  percep¬ 
tible  faline  impregnation.  Strongly  heated,  and 
quenched  in  water,  it  communicates  a  manifeft  tafte 

to 


(h)  Iron  with  • vitreous  matters.']  The  colours  which  Iron  imparts 
to  Glafs  in  fufion,  are  various  and  inconftant.  Vitrified  without  ad¬ 
dition,  by  the  concentrated  fclar  heat,  it  is  laid  to  be  bluifh  or  purplifl). 
Scorified  in  our  furnaces,  it  appears  of  a  black  or  dark  blown,  and 
communicates  the  fame  dulky  hue  to  three  or  four  times  its  quantity 
of  colour! efs  Glafs.  Its  feveral  calces,  fufed  with  much  larger  pro¬ 
portions  of  vitreous  matters,  impart  different  fhades  of  yellow,  reddifh, 
green  and  blue.  Practical  writers  in  general  (peak  of  one  preparation 
giving  one  colour  5  and  another,  others.  From  fuch  experiments  as 
I  have  made  in  this  view,  the  colour  feems  to  be  influenced  more  by  the 
degree  and  continuance  of  the  fire,  and  other  circum  fiances  in  the  pro- 
cefs,  than  by  the  particular  manner  in  which  the  Iron  is  prepared. 
With  the  officinal  flowers  of  Steel  I  have  made  a  yellow  and  a  greenish 
Glafs  5  with  the  matter  which  remains  after  the  fublimaticn  of  the 
flowers,  a  yellow,  a  green,  and  a  blue  y  without  being  able  to  de¬ 
termine  th.e  particular  circumftances  in  which  either  of  thefe  colours 
might  with  certainty  be  produced.  One  ot  the  bluifh  green  glaffesj 
pn  being  melted  a  fecond  time,  loft  its  bluifh  caft,  and  became  of  a 
deeper  green  than  at  firft.  Alter  a  third  fufion  it  looked  green,  yellow 
and  red  in  different  parts  of  the  mafs.  With  the  calx  made  by  long 
reverberation,  I  obtained  a  red  but  an  ill-coloured  Glafs  j  not  the 
lovely  one  which  Kunckel  promifes.  A  piece  of  this  Glafs  kept  lopg 
|n  fufion,  difeovered  a  tendency  to  bluenefs. 
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to  the  liquor.  The  filings  expofed  to  the  air,  and  Iron. 
occafionaily  moifl'ened  with  water,  foon  cnange  into 
ruft.  Even  the  oils,  with  which  Iron  utenfils  ^are Preferva. 
often  rubbed  to  prevent  their  rufting,  in  lome  meaiure  tion  from 
contribute  to  promote  that  effect.  Some  employ, 
with  better  fuccefs,  oil  that  has  been  gently  boiled 
for  a  time  *,  cautiouQy  pouring  into  the  oil,  towards 
the  end  of  the  boiling,  fome  melted  Lead.  The  oil 
is  by  this  means  freed  from  its  watery  pnlegm,  jand 
from  its  acid  principle,  which  are  the  cauie  of  ns 
promoting  the  corrofion  of  the  metal.  Animal  fats 
are  faid  to  anfwer  ftill  better  •,  thefe  being  void  of 
the  leaft  degree  of  acidity.  Horn  berg  s  Live  lor  pre- 
ferv.ino*  Iron  from  ruft,  communicated  to. the  f  i cue n 
academy,  confilfts  of  twro  pounds  of  hog’s  Lard,  an 
ounce  of  Camphor,  and  as  much  black  mead  as  will 
render  the  mixture  of  an  iron  colour.  i  he  Iron  is 
to  be  heated,  before  it  is  anointed  with  this  com- 

pofition  (i).  ;  - 

The  vitriolic  acid  requires  to  be  diluted  with  three  Solution 
or  four  times  its  quantity  of  water,  to  enable  it  efrec-  ipjitnoKc 
tually  to  diffolve'  Iron.  During  the  diiiolution,  a 
ftrong  fulphureous  vapour  arifes,  which,  on  the  ap-  ;nflarnrna_ 
proach  of  a  candle,  takes  fire  ( k ).  i  ne  folution  is  Lie  va? 

of  a  grafs  green  colour.  On  {landing,  it  gradually f 
depofites  great  part  of  the  Iron  in  form  or  a  yellow 
or  reddifh  calx  or  ochre.  Duly  evaporated,  it  (hoots 
into  rhomboidal  cryftals,  wftnch  are  the  green  Vitriol, 

H  4 

(i)  Preferred  from  rujl . ]  Mr.  Reaumur  has  d  i (covered  a  coinpo- 
fition  which  appears  fuoerior  to  all  the  foregoing.  Expiefled  Oils, 
expofed  to  the  air  in  fiat  (hallow  veffels  fo  as  juft  to  cover  the  bottom, 
become  thick,  without  lofing  their  tranlparency,  op  acquumg  anv 
brown  or  other  colour,  which  they  always  do  when  thickened  by  bod¬ 
ing.  The  infpilTated  Oil,  Ikilfully  mixed  with  a  Elution  of  Copm 
in  Spirit  of  Wine,  forms  an  elegant  hard  varniih.  Pol i fired  Tion,^ 
made  a  little  hotter  than  the  hand  can  bear,  and  rubbed  with  a  hack  of 
this  varnifh,  appears,  as  foon  as  cold,  covered  with  a  lohd,  thin, 
tranfparent  coat,  without  the  leaft  injury  to  its  colour  01  appeal  auct . ^ 

(k)  Inflammable  vapour.]  This  vapour  is  permanent  and  elakic, 
and  feems  to  have  a  great  analogy  to  the  inflammable  damps  in  mines. 

It  may  be  collefted  and  preferred  in  bladders  ;  which  being  applied  to 
the  mouth  of  the  veflel,  wherein  the  di  ffolution  is  made,  wid  loon  he 
filled  and  diftended  by  it.  After  keeping  fpr  fcveral  weeks,  a  aft  e  o 
the  vapour,  forced  out  near  a  candle,  inftantly  took  flame  as  af  mu, 
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Iron,  or  fait  of  Steel,  of  the  fhops.  —  The  calx  precipi- 
u— v— '  tated  frorp  this  iolution  by  fixed  alcaline  falts,  is  ex^ 
ceeding  difficultly  reducible  into  its  metallic  date. 

In  the  ni-  The  nitrous  acid  undiluted,  adls  violently  on  Iron, 
trous acid : corrodes  it  plentifully,  but  diffolves  little;  and  what 
has  thus  once  been  corroded,  will  not  diffolve  in 
freffi  acid.  If  the  acid  has  been  diluted  at  firft  with 
water,  it  takes  up  a  confiderable  proportion,  pro¬ 
vided  the  metal  be  leifurely  added.  If  the  folution  is 
performed  with  extreme  ilownefs,  the  colour  will  be 
green  y  if  otherwife,  of  a  dark  red.  It  does  not 
cryftallize;  and  if  infpiiTated  to  drynefs,  deliquiates 
in  the  air. 


marine  acic?L  a^cs  lefs  vehemently  on  Iron  than 
J  the  nitrous,  and  does  not  diffolve  fo  much.  The 
folution  is  of  a  faffron  or  gold  yellow  colour :  it  does 
not  ciyftallize  *,  and,  if  mlpiflated,  leaves  a  green ifh 
ialine  mafs,  which  diflblves  not  only  in  water  but 
likewife  in  Spirit  of  Wine,  and  runs  in  the  air  into 
volatilized,  a  yellow  liquor.  In  diftillation,  a  confiderable  por- 
tion  of  the  Iron  is  volatilized  (/).  Ammoniacal  Salts 
likewife,  compofed  of  the  marine  acid  and  volatile 
alcalies,  elevate  fo  much  of  this  metal  in  fublimation, 
as  to  receive  from  it  a  deep  orange  colour.  This 
preparation  is  kept  in  the  fhops  under  the  name  of 
flores  martiales ,  Sal  ammoniac-urn  mart} ale ,  or  mars  dia- 
phoreticus.-  It  is  commonly  made  from  one  part  of 
clean  filings  of  Iron,  and  two  of  Sal  Ammoniac, 
well  mixed  together,  and  fublimed.  A  little  urinous 

ipirit 


(/)  Iron  ‘Volatilized  by  Spirit  of  Sail.]  The  Dpi ft  which  diftils 
towards  tae  end  of  the  procefs  appears  yellow.  This  is  followed  by 
a  yel.owjlh  or  deep  recichfh  Sublimate,  which  gliftens  like  the  feales  of 
rimesj  leaving  behind  a  fubitance  which  conlifts  of  thin  gloffy  plates 

iron  with  other  metallic  foluf'mu. ]  Iron  precipitates  from  acids  all 
metallic  luoitanees  except  Z:nc,  and  the  newly  diicovered  femimetals 
Kegulus  o,  C  obalt  and  Nickel. —  By  folutions  of  Copper  in  acids, 
A011  is  ltrijiaed  of  a  copper  colour;  the  Copper  feeing-  extricated 
?K>m  its  men!, mum  in  its  metallic  form,  and  adhering  to" the  furface 
A.the  :a’°.n* ,  BX_  i'olutions  of  Gold  combined  with  rectified  Spirit  of 


'A  me.  it  is  in  like  manner  covered  with  a  golden  coat.  The 


*  '  r  ^  ^  ~  -  ■  iA  ^v/juc-u  V-UOI.  JL  lie  UlCpcL  — 

ration  pi  Wo  ]u}  Odd  to  anfwer  bed  for  this  purpofe,  is  a  Tin&ure 
drawn  irony  a  mixture  of  Gold-leaf,  Sea- fait,  and  Alum,  melted 
..ogether,  or  ooiled  m  water  to  drynefs. 
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fpirit  arifes  before  the  yellow  flowers,  and  generally  Iron. 
a  little  marine  acid  after  them.  The  refiduum,  fet  v — 
in  a  cellar,  runs  into  a  liquor  fimilar  to  that  made 
with  Spirit  of  Salt  direftly  called  liquor  martialis , 
or  liquamen  martis . 

Vegetable  acids,  even  wines  that  are  but  flightly  aci-  with  ve* 
dulous,  diflolve  a  confiderable  quantity  of  Iron  into  a  setable 
reddifli  liquor.  The  purer  acids,  as  diflilled  Vine-*101115’ 
gar,  by  proper  management,  cryftallize  with  it,  — - 
Fixt  alcaline  Lixivia  feem  to  have  little  effeft  upon  Solution  m 
Iron  in  its  metallic  fhate :  but  if  a  folution  of  Iron,  alcabes* 
made  in  the  nitrous  acid,  be  dropt  into  a  laturated 
lixivium,  the  Iron  remains  permanently  dilTolved  in 
the  alcali.  The  liquor  appears  at  firfl:  of  a  yellowiih 
red  colour ;  when  loaded  with  the  Iron,  of  a  deep 
blood-red.  Here  the  acid  ferves  only  as  a  medium 
of  union  betwixt  the  Iron  and  the  Alcali,  and  after 
the  union  is  once  effefted,  has  no  fhare  in  the  con¬ 
tinuance  of  it ;  the  acid  forming,  with  a  part  of  the 
alcaline  Salt,  a  true  Nitre,  which  may  be  feparated 
from  the  martial  folution  by  cryltallization.  —  Much 
has  been  faid  in  books,  of  preparations  of  Iron  that 
fulminate  in  the  fire :  I  have  made  numerous  trials 
tor  obtaining  the  Mars  fulminans ,  without  being  ever 
able  to  fucceed. 

Solutions  of  Iron  made  in  acids  give  a  yellow  LTfes_  m 
ftain  to  linen,  &c.  and  ftrike  a  black  colour  with f^dymg 
galls  and  other  vegetable  aftringents  (m).  Thefe  are 

very 

(m)  Black  <with  ^vegetable  aftringents.']  This  property  of  Iron  affords 
a  commodious  method  of  diftinguifhing  minute  portions  of  it  in 
mineral  waters  or  other  liquors.  A  fingle  grain  of  Vitriol  of  Iron, 
diftolved  in  a  gallon  of  water,  inftantly  difcovers  itfelf,  on  addiiag  a 
little  powdered  Galls,  by  a  duflcy  blue  colour.  A  more  laturated  folu¬ 
tion  of  the  Vitriol  Itnkes  with  Galls  a  deep  black  colour ;  and  this 
black  mixture,  diluted,  appears  blue  like  the  former.  If  the  liquor  is 
impregnated  with  a  minute  portion  of  alcaline  Salt,  fixed  or  volatile, 
in  (lead  of  a  blue  or  blackifh,  a  purplilh  red  tin&ure  is  produced. 

This  is  the  colour  which  Chalybeate  mineral  waters  ftrike  with  Galls. 

As  it  is  only  with  vegetable  aftringents  that  Chalybeate  folutions 
ftrike  a  blue  or  a  black  colour  5  thefe  liquors  have  been  employed  as 
a  teft  of  aftringency  in  vegetable  fubftances.  I  have  observed,  however, 
that  fome  vegetables,  manifeftly  and  powerfully  aftringent,  do  not 
exhibit  this  jphamomenpij ,  tfieir  aftringency  redding  in  a  principle  not 

duTolubk 
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Iron,  very  valuable  properties  of  Iron  to  the  callico-  printer^ 
the  itainer  of  leather,  wood,  &c.  and  the  dyer.  For 
linen  and  leather,  the  metal  is  commonly  diflolved 
in  four  whey  or  fmalbbeer  ;  for  dying,  the  Vitriol 
Pigments,  is  made  ufe  of,  (fee  Vitriol).  This  metal  affords 
alio,  in  its  calces,  red  and  yellow  pigments  to  the 
painter  ;  and  a  fine  blue  in  the  preparation,  called, 
from  the  place  where  it  was  firft  difcovered,  Berlin  or 
Pruflian  blue.  —  [n)  A  flight  folution  of  Vitriol  has 

been 

diiToluble  in  watery  liquors,  and  not  mifcible  with  the  vitriolic  folution. 
The  refinous  aftringent,  Peruvian  bark,  mixed  with  folution  of  Vitriol, 
in  fmall  or  in  large  proportions,  in  the  form  of  powder,  infufion, 
decoction,  extra6I,  vinous  or  fpiritous  tincture,  gives  not  a  blue  or 
a  black,  but  a  green  colour,  which  with  certain  proportions  is  very 
deep  and  bright. 

{n)  PruJJlan  blue.]  Pruflian  blue  is  prepared  by  precipitating  a  folu¬ 
tion  of  green  vitriol  and  Alum  with  a  Lixivium  drawn  from  fixt  alca- 
Jine  Salt  that  has  been  calcined  with  animal  coals.  Commonly  about 
three  parts  of  Alcali  and  two  of  dried  ox  blood  ate  calcined  fo  long  as 
any  dame  appears,  then  thrown  into  boiling  water,  and  the  drained 
decoction  poured  into  a  hot  mixture  of  folutions  of  four  parts  of  Alum 
and  one  or  lefs  of  Vitriol.  The  liquor  indantly  becomes  thick  or 
curdly,  and  looks  at  firft  of  a  greyidi  colour,  which  changes  to  a 
brown,  and  in  a  little  time  to  a  bluifti  green.  The  matter  being  well 
ftirred  together,  and  mixed  with  a  quantity  of  hard  fpring- water, 
a  green  precipitate  fubfides.  Spirit  of  Salt  poured  upon  the  edulcorated 
powder,  difiolves  a  part,  and  leaves  the  reft  blue. 

Mr.  Geoffroy  is  the  firft  who  has  given  any  plaufible  theory  of  this 
procefs,  or  any  rational  means  for  improving  it.  He  obferves,  that 
the  Pruflian  blue  is  no  other  than  the  Iron  of  the  Vitriol,  revived  by 
toe  inflammable  matter  of  the  alcaline  Lixivium,  and  perhaps  bright¬ 
ened  by  an  admixture  of  the  white  earth  of  the  Alum  ;  that  the  green 
co i our  pioceeds  from  a  part  of  the  yellow  ferrugineous  calx  or  ochre 
tin  revived,  mixing  with  the  blue  ;  and  that  the  Spirit  of  Salt  diffolves 
tn-s  ochre  more  readily  than  the  blue  part,  though  it  will  diffolve  that 
alfo  by  long  ftandmg,  or  if  ufed  in  too  large  quantity.  From  thefe 
principles  he  was  led  to  increafe  the  quantity  of  inflammable  matter, 
tnat  there  might  be  enough  to  revive  the  whole  of  the  ferrugineous 
ochre,  and  produce  a  blue  colour  at  once  without  the  ufe  of  the  acid 
fpint.  In -this  he  perfe&ly  fucceeded,  and  found,  at  the  fame  time, 
ihat  the  colour  might  be  rendered  of  any  degree  of  deepnefs  or  light- 
nefs  at  pleaiure.  If  the  -  Alcali  is  calcined  with  twice  its  weight  of 
diied  blood,  and  the  Lixivium,  obtained  from  it,  poured  into  a  folu¬ 
tion  of  one  part  of  Vitriol  to  fix  of  Alum,  the  liquor  acquires  a  very 
pale  blue  colour,  and  depofites  as  pale  a  precipitate.  On  adding  more 
and  moie  or  a  frefii  folution  of  Vitriol,  the  colour  becomes  deeper  and 
deeper,  almoft  to  blacknefs.  He  imagines,  with  great  probability,  that 
the  blue  Pigment  thus  prepared  will  prove  more  durable  in  the  air,  mingle 
more  perfe&ly  with  other  colours,  and  be  lefs  apt  to  injure  the  luftre 
of  fiich  as  are  mixed  with  or  applied  in  its  neighbourhood,  than  that 
made  in  the  common  manner  5  the  tarnifb  and  other  inconveniencies, 

tm 
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been  employed  by  fome  as  an  allay  liquor  for  diftin-  Iron. 
puilhing  French  brandies  from  common  fpirits  pre- 
pared  in  imitation  of  them;  French  brandy  hav¬ 
ing  ufually  an  aftringent  impregnation  from  the  oaken 
calks  in  which  it  has  been  kept,  and  hence  ftriking 
a  bluifh  or  black  colour  with  the  Chalybeate  folu¬ 
tion;  whilft  fpirits,  tinftured  only  with  melafTes, 
burnt  fugar,  &c.  give  no  fuch  colour.  The  princi¬ 
ple,  on  which  the  blue  colour  depends,  fhews  that 
it  is  no  certain  teft.  All  fpirits  will  exhibit  it  if 
impregnated  with  aftringents ;  and  French  brandies 
will  not,  without  fuch  impregnation. 

Iron  deflagrates  with  Nitre,  and  renders  the  Salt  Treated 
alcaline  and  cauflic  0).  It  readily  unites  with  Sul- 

phur  ;  phur. 

to  which  common  Pruffian  blue  is  fubje£l,  feeming  to  proceed  from  the 
acid  fpirit,  which  cannot  be  totally  l'eparat.ed  by  any  ablution.  - — - 
He  takes  notice  alfo  of  an  amufing  phcenomenon,  which  happens  upon 
mixture.  When  the  liquors  are  well  ftirred  together,  and  the  circular 
motion  as  foon  as  poffible  flopped,  fome  drops  of  folution  of  Vitriol 
(depurated  by  long  fettling)  let  fall  on  different  parts  of  the  furface, 
divide,  fpread,  form  curious  reprefentations  of  flowers,  trees,  fhrubs, 
flying  infers,  &c.  in  great  regularity  and  perfection.  Thefe  continue 
ten  or  twelve  minutea:  and  on  ftirring  the  liquor  again,  and  dropping 
in  fome  more  of  the  folution  of  Vitriol,  are  fucceeded  by  a  new 
pi£lure. 

Mr.  Macquer  has  ingenioufly  applied  the  preparation  of  this  pig¬ 
ment  to  the  dying  of  wool  and  filk  ;  and  found  means  of  fixing  the 
blue  fecula  in  their  pores.  By  dipping  cloth  firft  in  a  diluted  folution 
of  Vitriol  and  Alum,  then  in  the  ley  diluted,  and  afterwards  in  water 
acidulated  with  Spirit  of  Vitriol,  it  acquires  a  light  blue  colour  j  which 
becomes  deeper  on  repeating  the  dippings  alternately  in  the  fame  order 
as  before  5  and  adding  to  the  liquors  each  time  a  little  more  of 
the  refpe6live  faline  matters.  This  blue  dye,  he  fays,  in  beauty 
and  luftre  exceeds  that  of  Indigo  and  Woad  as  far  as  fcarlet  does  the 
Madder  red  ;  and  penetrates  the  whole  fubftance  of  fulled  cloth,  with¬ 
out  weakening  it.  The  colour  is  durable  in  the  air,  and  Hands  boiling 
with  Alum  water,  but  is  difeharged  by  Sope,  and,  without  certain 
precautions,  liable  to  be  fpecky  or  unequal.  See  the  Memoirs  of  the 
French  academy  for  the  year  1749. 

(0)  Iron  with  Nitre .]  A  part  of  the  Iron  is  thus  rendered  foluble 
in  water  along  with  the  alcalized  Salt.  A  mixture  of  equal  parts  of 
Iron  filings  and  Nitre,  injected  into  a  ftrongly  heated  crucible,  and  after 
the  detonation  thrown  into  water,  tinges  the  liquor  of  a  violet  or  a 
purpliffi  blue  colour.  This  folution  however  is  not  permanent. 

Though  the  liquor  at  firft  paffes  through  a  filter  without  any  reparation 
of  the  Iron,  yet  on  Handing  for  a  few  hours,  the  metal  falls  to  the 
bottom  in  form  of  a  brick-coloured  powdef.  It  is  pretty  fingular, 
that  volatile  alcalies  isaftantly  precipitate  tbe  Iron  from  this  fixed  alca- 
)ine  folution. 
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phur ;  and  when  combined  with  it,  like  the  other 
refradroty  metals,  proves  much  eafier  of  fufion  than 
by  itfelf.  A  mixture  of  Sulphur  and  Iron  flings, 
moiflened  with  water  and  preffed  down  clofe,  in  a 
few  hours  fwells  and  grows  hot,  and,  if  the  quantity  is 
large,  burfts  into  a  flame.  From  this  phcenomenon 
the  chemifts  have  endeavoured  to  account  for  earth¬ 
quakes,  fubterfaneous  fires,  and  hot  mineral  fprings. 

Iron  is  mechanically  the  moft  ufeful,  and  medici¬ 
nally  the  moft  falutary,  of  all  metals  ;  poffeffirsg  no 
deleterious  power  like  moft  of  the  others,  though 
its  imprudent  ufe  may  neverthelefs  be  produ6tive*of 
dangerous  con  fequences.  Its  primary  operation  is, 
to  conftringe  and  corroborate :  and  hence  in  ca¬ 
chexies  and  chlorofes,  in  debilities  and  relaxations  of 
the  folids,  it  proves  a  medicine  of  great  efficacy  ^ 
whilit  in  the  oppofite  circumftances  it  is  as  injurious 
as  in  thefe  it  is  beneficial.  Though  it  always  acts 
immediately  by  an  aftringent  quality,  it  often  proves, 
m  its  confequential  eflecfts,  aperient  j  promoting  na¬ 
tural  evacuations  where  the  obftruclion  depends  upon 
a  laxity  of  the  vefiels  y  as  well  as  reftraining  immo¬ 
derate  ones  anfing  from  the  fame  caufe.  A  great 
variety  of  preparations  of  it  have  been  employed  for 
medicinal  ufe  ;  as  fokitions  in  different  acids,  both 
mineral  and  vegetable,  by  themfelves  or  in  conjunc¬ 
tion^  with  vinous  fpirits,  in  their  liquid  ftate,  or  in- 
fpiiTated  or  cryftailized ;  calces  or  croci  made  by  fire 
alone,  or  by  precipitation  from  acids,  or  by  urging 
the  infpifiated  or  cryftaliized  fokitions  with  a  ftrong 
file  tnl  the  acid  has  been  expelled  ;  and  the  ruft 
made  by  expoiing  the  filings  to  the  air.  The  crude 
filings,  axe  often  as  effectual  as  any  of  the  prepara¬ 
tions  :  if  procured  from  the  workmen  in  Iron,  they 
mould,  be  carefully  clean  feel  by  winnowing  and  wafli- 
iRg*  /  Gr  obtaining  the  ruft  moft  expedition  fly, 
the  filings  fhould  be  ipreacl  thin,  inoiftened,  and  fet 
a  moderate  warmth.  Mr.  Bourdelin  obferves. 
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that  the  Iron  inerdafes  in  weight  in  this  procefs,  and 
that  when  thoroughly  railed,  fo  asTo  imbibe  no  more 
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water,  it  yields  in  diftillatio-n  a  volatile  urinous  fpirit.  jR0N. 
Iron  combined  with  acids,  proves  more  aftringent 
than  by  itfelf;  but  when  the  acid  is  feparated,  and 
the  metal  reduced  to  a  calx,  its  activity  is  greatly 
diminifhed.  The  combination  with  vitriolic  acid,  or 
Sal  martis ,  is  directed  to  be  made  in  the  fhops,  by 
diffolving  Iron  filings  in  the  acid,  and  cryftallizing 
the  folution.  This  however  is  a  needlefs  labour, 
the  common  green  vitriol,  duly  purified,  being  one 
and  the  fame  thing.  If  the  Vitriol  is  fufpedled  of 
containing  any  Copper,  a  little  frefh  Iron  added 
to  the  folution  of  it,  will  effectually  precipitate  all 
remains  of  that  metal.  Even  a  pure  Vitriol  of 
Copper  may  be  converted  into  a  pure  Vitriol  of 
Iron,  by  diffolving  it  in  water,  and  adding  Iron  to 
the  folution ;  the  Iron  throwing  down  the  Copper, 
and  being  diffolved  in  its  place.  The  vitriolic  and 
vegetable  acids  are  the  only  ones  with  which  Iron 
cryftallizes  or  preferves  a  folid  form.  The  marine 
renders  it  in  oft  effie  flu  ally  foluble  in  Spirit  of  Wine. 

Iron  is  exceeding  rarely,  if  ever,  found  native  in  Natural 
the  earth.  I  have  never  yet  feen  a  fpecimen  of  pure  Hiftory* 
native  Iron ;  the  maffes  which  have  been  ihewn  me 
as  fuch,  being  either  not  attracted  by  the  Magnet,  or 
not  diffoluble  in  Aqua  fortis.  Its  ores  on  the  other  hand 
are  extremely  plentiful  in  almoft  all  parts  of  Europe, 

But  South  America,  lo  rich  in  Gold  and  Silver,  has 
little  of  this  moft  ufeful  metal.  The  richeft  ores  of  Iron 
are  comp  aft  and  ponderous,  of  a  brownifh,  reddifli 
brown,  or  red  colour  (p)  :  they  fcarcely  ever  parti¬ 
cipate 


( p )  Iron  ores.']  Some  of  the  Iron  ores,  in  colour  and  appearance, 
do  not  ill  refemble  Iron  itfelf  ;  as  the  grey  ore  of  Derby/hire,  and  the 
bluifh  of  the  foreft  of  Dean  in  Gloucefterfhire  :  moft  of  the  Swedifh  ores 
are  like  wife  of  this  kind.  Others  are  blackifh,  brown,  red,  yellowifh, 
or  rufty  coloured  :  thefe  are  the  moft  common  forts  in  England  and  in 
Germany.  There  is  one  very  fmgular  fpecies,  of  a  ftriated  texture,  a 
pale  yellowifh  or  greyifh  colour,  oftentimes  white,  and  in  fome  degree 
pellucid  :  this,  though  in  its  crude  date  it  promifes  nothing  metallic, 
on  being  moderately  calcined,  difcovers,  by  the  deep  colour  it  a  (fumes, 
that  it  abounds  with  Iron.  Cramer  informs  us,  that  it  gives  out,  on, 
fufion,  from  thirty  to  fixty  pounds  of  excellent  Iron  upon  the  hundred. 

Some  of  the  richer  ores  yield  no  iefs  than  eighty  on  the  hundred. - * 

Different 


I  to  M  E  T  A  L  L  I  C  B  O  D  I  E  S* 

Iron,  cipate  of  perfe£t  Sulphur  (che  Pyritas  excepted)  and 
contain  but  little  foreign  matter  :  fuch  are,  the  Mag¬ 
net,  the  Haematites  or  Blood-ftone,  the  common  Iron 
Rone,  and  Ruddle.  The  running  down  of  the  Iron- 
Rone  requires  no  particular  management,  a  Rrong 
charcoal  fire  being  the  principal  point :  the  ore  is 
thrown  in  among  the  burning  fuel,  with  the  addition 
fometimes  of  Quick-lime  or  LimeRone 

Befides 

Different  kinds  of  Xron-flone  are,  in  foriie  mines,  found  adhering  to  the 
tops  of  caverns,  in  form  of  icicles  or  ftrias,  fometimes  irregularly  cluf- 
tered  together,  fometimes  hanging  down  like  the  briftles  of  a  brufh  :  < 

whence  the  name  Brufh-iron-ore.  Other  particular  forms  of  the  Iron- 
ftone  have  occafioned  a  variety  of  fanciful  names  to  be  met  with  in  '  \ 
fome  of  the  metallurgic  writers. 

(y)  Smelting  of  Iron  ores .]  The  ores  of  Iron  are  commonly  calcined.  I 
previous  to  the  fufion  5  the  harder  ones,  though  they  fhould  contain 
nothing  fulphureous  or  arfenical,  requiring  that  procefs  to  render  them 
pulverable.  In  the  large  works,  a  quantity  of  the  ore  is  placed  on  a  1 
bottom  of  wood  or  charcoal,  intermingled  with  ftrata  of  the  fame  kind  ! 
of  fuel  j  the  pile  carried  up  to  a  confiderable  height,  and  fet  on  fire. 

The  fufion  is  performed  in  furnaces  twenty  or  thirty  feet  high,  and  I 
eight  or  ten  feet  wide  in  the  middle,  but  narrower  above  and  below.  , 
The  furnace  is  charged  at  top  with  charcoal,  and  the  fire  excited  by  > 
large  bellows  moved  by  water.  When  the  whole  internal  furnace  ap«  • 
pears  of  a  ftrong  white  heat,  the  ore  is  thrown  in,  by  little  at  a  time,  , 
with  more  charcoal  over  it,  and  commonly  a  portion  of  Lime-ftone,  j 
the  true  ufe  of  which  is  probably,  not  as  has  been  generally  fuppofed,  , 
to  abforb  Sulphur,  but  to  promote  the  fufion  (fee  page  18.)  The  ore,  j 
gradually  melting,  drops  down  through  the  fuel  into  the  receiver  or 
bottom  of  the  furnace,  where  a  paffage  is  open  for  taking  off  the  fcum  1 
or  drofs.  The  metal,  now  in  ftrong  fufion,  is  let  out,  by  a  tap-hole,  , 
into  furrows  made  in  a  bed  of  land  :  the  large  mafs,  which  fets  in  the 
main  furrow,  is  called  by  the  workmen  a  fonv ,  and  the  leffer  ones  pigs ,  , 
of  Iron.  Chimney-backs,  ftoves,  garden-rollers,  &c.  are  formed  of 
this  rough  metal  taken  out  of  the  receivers  with  ladles,  and  caft  into  1 
moulds  made  of  fine  fand.  Two  or  three  tons  of  Iron  are  run  off  in 
twenty-four  hours  :  before  the  force  of  water  was  called  in  aid  to  work 
the  bellows,  fcarce  an  hundred  weight  could  be  obtained  in  a  day,  and 
a  large  quantity  of  the  metal  was  left  in  the  drofs  :  hence,  in  feme 
places,  the  flags  of  the  old  works  are  now  re-melted  to  advantage 
along  with  frefh  ore.  From  the  richnefs  of  the  flags  of  different  ores 
left  by  former  times,  fome  have  been  milled  into  an  opinion,  that  the 
metal  was  regenerated  in  them. 

From  the  great  confumption  of  wood  in  this  bufinefs,  and  its  fcarcity 
in  feme  places  where  there  are  rich  mines  of  Iron,  attempts  have  been 
made  to  fubftitute  other  fuels.  Peat  has  been  found  to  anfwer  tolerably 
well :  in  fome  parts  of  England  a  quantity  of  this,  has,  for  a  confidera-  i 
ble  time,  been  mixed  with  the  charcoal  ;  and  a  patent  has  been  lately  j 
obtained  for  running  down  the  ore  with  peat  alone.  Pitcoal  renders  i 
the  Iron  hard  and  brittle  ;  this  incoyenience  is  faid  to  be  in  good  mea- 
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Befides  the  minerals  which  are  commonly  worked  Iron. 

for  Iron,  there  are  many  others,  in  which  fmaller  quan-  ' - 

tities  are  contained  :  from  this  metal  the  coloured  ^°cn0t1ained 
clays  and  boles,  and  even  the  precious  Hones,  receive  emhs  and 
their  colour.  Iron  is  truly  an  univerfal  metal  :  fome  ftones> 
portion  of  it  has  been  difcovered  in  all  the  mineral 
earths  or  Hones  that  have  been  examined,  in  the  ores 
of  all  other  metals,  and  even  in  the  allies  of  vegetables  in  animals 
and  animals.  It  was  long  difputed  betwixt  two  ofandve£e- 
the  French  academicians,  Lemery  and  the  elder  Geof-tabies* 
frcy,  whether  the  Iron,  difcovered  by  the  magnet  in 
vegetable  allies,  pre-exifted  in  the  plant,  or  was  pro¬ 
duced  in  the  burning.  Mr,  Geoflfoy’s  opinion  is  evi¬ 
dently  the  true  one,  namely,  that  the  ferrugineous 
earth  or  calx  exilts  in  the  vegetable,  and  is  reduced  ' 
into  perfect  Iron  by  fome  of  the  inflammable  matter 
of  the  fubjedt  combined  with  it  in  the  fire.  The  mi¬ 
neral  earths  and  Hones  impregnated  with  Iron,  and 
even  its  richelt  ores,  contain  no  other  than  this  calx 
of  Iron ;  and  no  art  can  extraft  from  them  a  grain 
of  metal,  without  the  introduction  of  inflammable 
matter. 

Iron  proves  greatly  different  in  hardnefs,  brittle-  Differen- 
nels,  malleability,  &c.  according  to  the  quality  of  ces  in  its 
the  ore  it  is  obtained  from,  (r )  and  the  operation  it quahty' 

has 

furs  prevented,  by  previoufly  coaking  the  coal,  as  is  cuftomary  to  fit  it 
for  the  drying  of  malt. 

Tne  impure  iron,  as  run  from  the  ore,  is  melted  down  in  another 
furnace,  intermixt  with  charcoal  ;  a  ftrong  blaft  of  air  being  impelled 
on  the  fur  face  of  the  metal,  by  which  its  fufion  is  remarkably  promoted. 

On  difcontinuing  the  affion  of  the  bellows,  the  Iron  thickens  into  a 
mafs  called  a  loop ,  which  is  conveyed  under  a  large  hammer  raifed  by 
tne  motion  of  a  water-wheel.  The  Iron,  beat  into  a  thick  fquare,  is 
heated  trl  ready  to  melt,  and  forged  again  :  by  a  few  repetitions  of 
this  piocefs,  it  becomes  completely  malleable,  and  is  at  length  formed 
into  bars  for  f’ale.  A  large  quantity  of  vitreous  fcoria  feparates  both 
in  the  fufion  and  the  forging :  the  rough  caft  Iron,  obtained  from 
fome  oies,  lofes  more  than  half  its  weight  in  being  made  into  bars. 

( r )  Differences  according  to  the  quality  of  the  ore. ]  There  are  very 
remarkable  cnrrerences  in  the  Iron  obtained  from  different  ores  :  from 
vvnat  particular  admixtures  or  other  cauf’es  they  proceed,  has  hitherto 
been  too  little  examined.  The  Iron  run  from  fome  of  the  German 
ores,  when  forged  only  to  a  certain  point,  is  found  to  be  a  good  Steel  j 
whiKf  that  of  many  others,  taken  in  the  fame  intermediate  date  be¬ 
twixt  cait  and  completely  forged  Iron,  cannot  be  worked  either  as 

Steel 
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Iron,  has  undergone.  As  firPc  run  from  the  ore,  it  contains 
— t  an  admixture  of  crude  earth  not  perfedUy  reduced  to 
a  metallic  form,  and  hence  proves  hard  and  brittle : 
(s)  by  repeated  forgings  this  earth  is  forced  out 

from 

Steel  or  Iron.  The  Swedifh,  and  fionle  of  our  own  ores*  yield  an  ex¬ 
cellent  tough  Iron  ;  whilft  others  give  a  brittle  metal,  that  cannot,  by 
any  forging,  be  made  perfectly  malleable,  and  hence  employed  only 
for  fome  kinds  of  nails  and  heavy  works.  The  inferior  ores  Sire  faid 
to  be  meliorated  by  mixing  two  or  three  different  forts  together. 

(s)  Cajl  Iron.]  Pure  caff  Iron  is,  for  the  moft  part,  fo  hard,  as  not 
to  yield  in  the  leaft  to  the  file  or  the  chiffel ;  and  extremely  brittle,  both  I 
^vhen  cold  and  when  ignited :  caft  into  thin  plates  it  cracks,  on  being 
haftily  cooled,  like  glafs.  Broke,  it  appears  of  a  dull  white  colour,  . 
approaching  to  that  of  unpolifned  Silver;  and  of  a  fmooth  and  uniform  i 
texture,  compofed  of  plates  laid  fo  clofe  together  as  fcarce  to  be  diftin- 
guifhed  even  by  a  microfcope. — The  more  impure  forts  are  lefs  hard  to  i 
the  file,  but  not  lefs  brittle  under  the  hammer;  their  colour  is  much  i 
darker,  lometimes  a  duiky  grey,  fometimes  almcft  black  ;  their  texture  | 
often  granulated.  On  melting  them,  a  quantity  of  glaffy  fcoria  arifes  ; 
to  the  ftir'face ;  which  taken  off,  leaves  the  the  metal  pure  and  white,  j 
like  the  foregoing  fort. 

Pure  calf  Iron,  lurrounded  with  animal  allies,  and  expofed  to  a  fire 
not  fufficient  to  melt  it,  becomes,  in  a  fhorter  or  longer  time,  accord¬ 
ing  to  the  ffrength  of  the  fire  and  the  thicknefs  of  the  metal,  fo  foft,  that 
ornaments  or  utenfils  made  of  it,  however  hard  before,  may  now  be 
eafuy  cut,  filed,  embellilhed,  or  freed  from  their  fuperffuities.  The 
gradual  changes  produced  in  this  procefs  are  pretty  remarkable. 

Iron,  fuffered  to  cool  in  the  mould,  appears  on  the  fiirface  of  a  flate  : 
blue  coloiff ;  a  fure  mark  of  its  being  hard.  After  the  cementation  i 
has  been  continued  for  a  certain  time,  it  looks  externally  of  a  dark,  \ 
coffee,  or  blackifff  colour,  internally  far  lefs  white  than  before,  and  no  ] 
longer  of  a  fmooth,  but  of  a  rough -granulated,  ftrufture,  In  this  date  s 
it  yields  to  the  file,  if  flowly  cooled  ;  but  if  cooled  haliily  by  quench¬ 
ing  in  water,  or  if  heated  a  fecond  time  and  then  quenched,  it  is  not 
touched  by  the  tool  :  hence  works  of  caft  Iron,  foftened  to  this  degree, 
maybe  filed  or  cut,  and  afterwards  readily  hardened  again.  It  does 
not  bear  the  hammer  when  cold,  but  proves  in  fome  meafure  malleable 
when  ignited :  when  ftrongly  heated,  I  have  generally  found  it  crack 
or  fly  in  pieces  from  a  moderate  blow. 

On  further  continuing  the  cementation,  the  dark  colour,  which  the 
metal  had  before  acquired,  gradually  goes  off,  and  at  length  changes 
imo  a  white,  with  a  confiderable  degree  of  brightnefs,  which  the  Iron 
k  ^  ,  nothing  of  at  firli  :  the  texture  likewife  alters,  but  not  equally  m 
all  kinds  of  Iron,  tome  proving  granulated  and  others  plated.  The 
metal  is  now  fully  foftened ;  it  may  be  eaftly  cut  with  a  chiffel 
bent  without  breaking,  and  extended  under  the,  hammer  ;  nor  does  it 

acquire  any  confiderable  hardnefs  on  being  heated  and  quenched  in  cold 
liquors. 

In  proportion  as  the  Iron  becomes  foft,  it  lofes  its  fufibifity.  If  the 
cementation  is  continued  only  till  the  outlide  is  foftened,  on  raifino-  the 
fire,  ail  the  inner  hard  core  will  melt  and  run  out,  leaving  the  outer  ' 
loit  part  entile,  and  of  its  oiigmai  form.  If  any  part  of  the  iurface  is 

covered 
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from  its  pores,  and  the  metal  becomes  fofter  and  Ir6n. 
more  malleable  (/).  The  workmen  commonly  judge  - v— 

of  the  goodnefs  of  call  Iron,-  from  its  bearing  a  ftrong 
fire,  when  made  into  vefifels,  without  bliftering ;  and 
of  that  of  forged  Iron,  from  its  being  malleable  both 
when  hot  and  cold,  making  good  Steel,  and  lafting 
well  when  employed  for  fuch  ufes  as  require  it  to 
be  kept  wet,  as  in  pegs  for  the  axle-trees  of  mill¬ 
wheels, 

Vol  L  I  Forged 

covered  with  fand,  ar  left  uncovered  with  the  foftening  matter,  the 
melted  core  will  rim  out  there. 

Sand  and  powdered  Flint  fo'mewhat  retard  the  fofteiting.  Argillace¬ 
ous  and  gypfeous  earths,  particularly  the  latter,  occafiofi  the  Iron  ter 
Icale  greatly.  The  mineral  calcareous  earths  have  nearly  the  fame 
effeft  as  animal  allies,  but  with  iefs  certainty  :  after  the  Iron  has  been 
foftened  by  them  in  a  moderate  fire,  it  fomerimes,  in  a  Wronger,  re¬ 
fumes  its  oiiginal  hardnel’s  :  they  are  likewise  apt  to  make  the  furfare 
fcale,  and  thus  obliterate  the  finer  impreffions  received  from  the  mould. 

Pone-afh  itfelf  is  fubje<ft  alfo  to  this  laft  inconvenience,  where  the  l  arge - 
nels  of  the  mafs  of  metal  requires  the  fire  to  be  long  continued  :  the 
admixture  of  a  little  powdered  charcoal  prevents  the  fCalfng,  without 
fCeming  to  affedt  the  foffnefs  or  hardnefs. 

The  foregoing  obfervations  are  drawn  chiefly  front  the  experiments 
of  M.  Reaumur,  referred  to  by  our  author.  I  have  added  not  a  few  of 
my  own,  but  without  being  able  to  add  much  to  the  confluences  de- 
ducible  from  his  j  or  to  difcover  the  principle  on  which  the  change  isf 
effected  j  or  to  foften  the  purefi  and  finelt  call:  Iron  near  lo  efF.ftually  by 
Cementation  as  by  forging. 

(t)  forged  iron .}  When  caft  Iron  is  heated  till  te adf  to  melt,  and 
Compreffed  by  repeated  blows  of  large  hammers,  a  quantity  of  vitreous 
matter  is  forced  out  and  thrown  off  ;  its  parts  are  more  regularly  ar¬ 
ranged;  the  plates  rendered  fmaller  and  more  diftmft,  by  degrees 
changed  into  grains-,  and  at  length  into  fibres.  Fine  plates  regularly 
arranged,  frnall  grains,  or  fibres  like  thofe  which  appear  upon  the  frac¬ 
ture  of  wood,  are  marks  of  tough  Iron,  provided  it  is  not  fnlphurated  : 
large  and  irregular  plated  Irons  are  univerfally  fhort  or  brittle.  The 
Colour  of  the  fracture  is  ufually  whitifh,  and  confiderably  bright ; 
though  fome,  even  of  the  better  forts  of  Iron,  look  dull,  without  any 
brightnefs. 

Pure  well  forged  Iron  is  malleable  both  when  cold  arid  hot,  though 
not  with  equal  facility  :  the  further  it  is  heated,  rt  extends  the  more 
eaiily,  and  is  lels  liable  to  crack. — -Some  forts  of  Iron,  though  malle¬ 
able  when  cold,  prove  entirely  brittle  if  heated  red;  others  are  brittle 
when  cold,  and  malleable  only  whilft  ignited  :  the  former  are  called  by 
the  workmen  red-Jhare ,  the  latter'-  cold-jhare ,  Ironi.  The  imperfeftion 
of  the  firft  is  fuppofed  to  be  owing  to  an  admixture  of  Sulphur  ;  thaf  of 
the  fecond  proceeds  wholly  from  a  want  of  fufficient  forging. — Forged 
lion  is  a  little  heavier  than  the  cad;  in  the  proportion  of  about  7-db 
to  7 •,IC.  It  fcorifies  much  more  in  the  fire,  and  docs  not  ipelt  without 
additions  or  the  immediate  contact  of  the  fuel. 

T1-* 
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Iron.  Forged  Iron  is  converted  into  Steel,  by  cementa- 
v— ^  tion,  in  clofe  veffels,  with  inflammable  and  (aline 
btCjei*  fubftances,  as  the  horns  and  hoofs  of  animals,  or 
mixtures  of  Sea-falt,  foot,  and  wood  afhes.  Steel 
is  much  harder,  more  brittle,  and  more  elaftic  than 
the  Iron  was  at  firft  *,  and  all  thefe  qualities  are,  in 
good  meafure,  at  the  command  of  the  artifh  Heated 
a  little,  and  quenched  in  water,  it  proves  extremely 
hard  :  by  an  increafe  of  the  heat,  it  becomes  fofter 
and  fofter ,  and  by  a  continuance  or  repetitions  of  it, 
returns  into  Iron  again  ;  lofing  by  degrees  the  in¬ 
flammable  or  other  principles,  the  introduction  of 
which  had  made  it  Steel  (u).  The  hard  caft  Iron, 

as 


The  author  above  mentioned  obferves,  that  the  luhftances  which 
foften  call  Iron  by  cementation,  increafe  the  fo  finds  of  the  forged  to 
a  certain  point  ;  that  if  the  operation  is  continued  beyond  this  period, 
they  render  it  harder  and  more  brittle  than  at  firft  $  that  gypium  re¬ 
markably  promoted  the  fufton  of  the  metal  5  bars  of  Iron,  Unrounded 
with  gypftun,  having  fcaied  in  a  moderate  heat,  and,  in  no  very  ftrong 
one,  melted.  It  is  commonly  fuppoled  that  Iron,  by  whatever  means 
it  is  brought  into  fufton,  totally  lofes  its  malleability  :  but  I  have  found 
that  when  thus  melted  with  gypfum,  it  remains  malleable  in  a  great  de¬ 
gree  5  and  that  it  will  now  melt  a  iecond  time,  without  any  addition, 
and  ftill  retain  its  malleability.  The  Iron,  furrounded  with  the  gypfum, 
d'd  not  perfectly  melt  till  the  fire  had  been  raifed  l’o  high  that  the 
gypfum  begun  to  diftolve  the  Heftian  crucibles,  which  were  fome- 
times  corroded  internally  to  the  thinnels  of  paper,  and  fometimes 
perforated. 

Forged  Iron,  cemented  in  clofe  veffels  with  vegetable  or  animal  coSlsy 
gains  a  fenftble  increafe  both  in  bulk  and  weight,  and  now  commences 

Steel. - -From  the  remarkable  changes  produced  in  Iron  by  earthy 

and  inflammable’ matters,  I  was  led  to  fubmit  Copper,  and  fome  other 
metals,  to  the  fame  treatments,  but  could  not  obferve  that  they  fuffered 
any  change. 

(it)  Steel.~\  Steel  is  found  to  differ  in  quality  according  to  the  par¬ 
ticular  ingredients  with  which  the  cementation  is  performed,  is  well  as 
the  goodnefs  of  the  Iron  it  i*s  made  from.  M.  de  Reaumur  obferves, 
that  inflammable  fubftances  alone,  as  foot,  charcoal,  animal  matters, 
render  the  Steel  hard  to  work,  and  apt  to  crack  ;  that  the  admixture  of 
abforbent  earths,  as  wood  allies, prevents  this  inconvenience  ;  that  a  little 
Sea-falt,  added  to  thefe,  contrilmtes  to  the  ftnenefs  and  durability  of  the 
Steel,  and  at  the  lame  Time  expedites  the  change ;  whilft  fome  other  faline 
fubftances,  as  Sal  Ammoniac,  Sandiver,  Vitriol,  aicalized  Nitre,  ren¬ 
dered  it  far  lets  durable.  The  cementation  has  been  ufually  performed 
in  earthen  coffins  or  chefts,  fitted  with  covers,  of'  fuffieient  capacity  to 
receive  a  great  number  of  bars  at  once.  There;  is  a  large  Steel-work 
in  Ycrkfbire,  where  the  furnace  itftelf  is  divided  into  partitions  or 
chambers  for  receiving  the  Iron  with  the  cementing  mixture,  with  fpaces 
between  for  the  paffage  of  the  fire  :  the  fire  is  railed  by  degrees  for  a 
week,  and  then  fuffered  to  decay  of  itfelf.  The  increafe  which  the 

Iron- 
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as  well  as  Steel,  is  rendered  foft,  by  cementation  Iro&. 
with  earthy  matters,  as  bone  allies,  mixed  with  a  little v— 
powdered  charcoal.  See  Reaumur’s  treatife  on  the 
converfion  of  forged  Iron  into  Steel,  and  the  foften- 
ing  of  call  Iron. 

I  i  Some 

Iron  gains  in  this  procefs  is  faid  to  be  To  confiderable  as  to  bear  the 

charges  of  the  fuel. - The  cafe-hardening  of  Iron,  by  cementing  it 

for  a  little  time  with  burnt  horns*  leather,  and  other  like  fubilances,  is 
no  other  than  a  fuperficial  converfion  of  it  into  Steel. 

Steel,  fuffered  to  cool  leifureiy  in  the  furftace/  yields  to  the  file  f 
breaks,  whilft  cold*  from  a  moderate  blow  j  and  dilcovers  a  laminated 
texture  and  dull  colour,  though  the  Iron  was  fibrou’s  and  bright  before. 
Coniiderably  heated*  it  may  be  hammered  or  welded  ;  and  if  fuddenly 
cooled,  by  quenching  in  cold  liquors*  proves  much  harder  than  at  firft,' 
of  a  bl  ight  whitilh  ftirface*  and  no  longer  of  a  plated,  but  of  a  granu¬ 
lated  ftrufhire  :  the  grains  are  larger  or  finaller  according  as  the  Steel 
is  more  or  lefs  hard.  Both  the  texture  and  colour  are  always  different 
from  thofe  of  the  Iron  which  it  was  made  from  ;  though  fome  kinds  of 
Iron  are,  in  thefe  refpedls,  little  different  from  fome  kinds  of  Steel. 

A  bar  of  white  poliihed  Steel,  laid  upon  burning  charcoal,  fo  as  tp 
heat  flowly*  becomes  at  firft  paler  5  then  of  a  dilute  yellow,  which 
deepens  by  degrees  into  a  gold  colour  :  as  the  heat  increafes,  the  gold 
changes  to  a  purple  $  this  is  fucceeded  by  a  violet,  and  the  violet  by  a 
deep  blue,  which  weakens  infenfibly  to  a  water  colour,  the  laft  fiiade 
that  can  be  diftinguifhed  before  the  bar  grows  red-hot.  All  thefe  co¬ 
lours  may  be  exhibited  on  the  fame  bar  at  once,  by  applying  the  heat 
only  at  one  end  5  and  fixed  or  detained  upon  it,  by  quenching  it  in 
Cold  water  as  foon  as  they  appear. 

Thefe  different  colours  are  accompanied  with  manifeft  differences  in 
the  texture,  hardnefs,  and  tenacity  of  the  Steel,  and  prove  lure  guides 
to  the  workman  for  giving  his  fpnngs  arid  tools  the  temper  proper  fo s 
Cach.  Steel,  in  its  white  ftate,  is  exceffively  hard,  not  to  be  filed, 
fcratched,  or  cut,  and  incapable  of  receiving  any  imprefuon  or  alteration 
of  form  without  extreme  violence  :  hence  it  is  fit  for  making  dyes  to 
ftamp  coins  and  medals*  for  forming  the  fui  face  of  anvils,-  hammers,  &c. 

When  yellow,  it  proves  more  tra&able,  yet  fuffftciently  hard  to  make 
files,  drills,  and  other  tools  capable  of  cutting  fuch  as  is  of  a  violet,  or 
blue  colour.  In  this  laft  ftate,  it  is  fome  what  foft/  fo  as  to  be  punched, 
filed,  drilled,  toothed,  made  into  faws  5  and  highly  elaftic,  fit  for 
fprings,  which  may  be  coiled  or  uncoiled  without  breaking  or  injury. 

If  Steel  be  cemented  afrefh  with  the  Steel- making  mixture*  or  if  the 
procefs  at  firft  be  long  continued  *•  the  metal  proves  exceffively  brittle, 
incapable  of  being  welded,  apt  to  crack  and  fly  in  pieces  in  forging, 
and,  on  raifing  the  fire,  melts  like  caft  Iron.  Cementation  with  ab- 
forbent  earths,  or  fire  alone,  change  it  from  this  ftate  firft  into  tra£la- 
ble  Steel  again,  and  afterwards  into  malleable  Iron,  fomewhat  finer 
and  purer  than  the  Iron  was  at  firft. 

Mr.  Reaumur  fuppofes,  that  common  caft  Iron  itfelf  is  no  other 
than  an  impure  fpecies  of  melted  Steel  ;  and  that,  on  foftening 
it,  whether  by  cementation,  or  by  forging,  it'  becomes  perfect  SteT 
before  it  becomes  malleable  Iron.  The  German  Steels  are 
inade  direfifiy  from  caft  Iron,  by  forging  it  only  to  a  certain 
point.  This  kind  or  Steel  is  lefs  certain  in  quality  than  that  made 

from 
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Emery.  Some  of  the  ores  of  Iron  are  more  valuable  for 

^ — 1  other  ufes,  than  for  being  worked  as  Iron  ores. 
Such  are,  (x) 

Different  I.  Emery:  Smiris^  fmerillus ,  fmyrites ,  fo  called 

from  a/Axa  or  <37^0,  to  cleanfe  or  polifh.  Three  forts 
-  !  of 

^rom  forged  Iron,  and  has  generally  veins  of  foft  Iron.  An  account 
of  the  manner  of  preparing  it  was  publifhed  fome  years  ago  in  a  treatife 
Sur  Warier  d' Alface. 

The  ancients  have  been  fuppofed,  from  the  hardnefs  of  fome  of  the 
ft  a  tues  which  they  have  left  us,  and  from  the  Egyptian  obelifks,  which, 
though  carved  with  a  variety  of  figures,  refill  the  tools  of  later  ages  ; 
to  have  had  peculiar  methods  of  making  Steel  of  a  degree  of  hardnefs 
fufficient  to  cut  thofe  refrablory  Hones.  Dr.  Lifter  complains,  that  this 
valuable  fecret  is  now  loft  $  and  that  the  proceffes,  ufed  by  moft  nations, 
are  a  poifoning  of  Iron  by  mineral  Salts,  rather  than  a  true  making  of 

Steel. - So  far  as  can  be  judged  from  the  imperfect  accounts  given 

by  Ariftotle  and  Pliny,  the  apcient  Steel  was  made  by  keeping  forged 
Iron  for  a  certain  time  in  melted  caft  Iron.  Agricola  defcribesa  pro- 
cefs  on  the  fame  principle,  which  Kircher  aftimes  us  was  prafb’fed 
in  the  iftand  Uva  from  the  time  of  the  Romans  to  his  own.  And  this 
is  the  method  which  Lifter  propofes,  for  retrieving  the  loft  fecret.  — — — > 
The  procefs  is  curious,  and  affords,  by  proper  management,  a  perfect 
Steel,  but  not  fuperior  in  hardnefs  to  the  common  fort.  It  is  probable, 
that  the  fecret  of  the  ancients  did  not  confift  fo  much  in  giving  their 
tools  an  extraordinary  hardnefs,  as  in  employing  the  ftones  in  a  fofter 
ftate  than  that  in  which  we  now  find  them.  There  are  fundry  ftones 
which  have  their  hardnefs  improved  by  long  expofure  to  the  air.  There 
are  others  which  in  their  natural  ftate  are  fo  foft  as  to  be  eafily  cut  with  a 
knife  and  turned  into  a  lathe,  but  gain  from  fire  a  degree  of  hardnefs 
which  is  proof  againft  the  chifel.  See  page  38. 

(x)  Ores  valuable  for  other  purposes.']  Such  alfo  is  the  lapis  1:  a  ma¬ 
ilt  cs  or  blood-ftone,  the  glafs~kopf  of  the  German  writers.  This  is  an 
~  elegant  Iron  ore,  generally  of  a  reddifti  colour,  very  ponderous,  and 
of  great  hardnefs,  info  much  as  to  be  ufed,  like  Emery,  for  poliftiing 
Glafs  and  Steel.  Its  figure  is  lomewhat  pyramidal :  one  fide  is  convex, 
the  other  angular.  Broke  longitudinally,  it  exhibits  ftrise  converging 
to  the  final ler  end.  Its  tranfverle  frablure  rel’embles  that  of  foft  Steel. 
Expofed  to  a  moderate  fire  it  falls  into  (cales,  and  in  this  ftate  adheres 
readily  to  the  magnet,  and  gives  out  its  Iron  to  adds  ;  neither  of 
which  had  any  adion  on  it  before.  In  a  vehement  fire,  it  yields  a 
white  brittle  Regulus  of  Iron,  which  is  very  difficultly  rendered  malle¬ 
able.  Neverthelels,  in  fome  parts  of  Germany, .  where  it  is  plentiful, 
it  is  laid  to  be  worked  for  Iron  to  advantage. 

The  native  red  and  yellow  ochres,  employed  as  pigments  by  the 
painters,  are  no  other  than  ores  of  Iron,  compoied  of  a  calx  of  the 
metal  blended  with  an  argillaceous  earth.  The  ponderous  deep  red 
ochre,  Called  finir,  and  the  reddle  or  red  chalk,  are  rich  in  Iron.  Swe¬ 
den  borgh  informs  us,  that  in  fame  provinces  of  Sweden,  different 
ochres,-  frequent  in  tnarfhy  places  and  at  the  bottoms  of  ponds,  are 
dug  in  Cummer  when  the  waters  have  dried  up,  and  ('melted  for  Iron  ;■ 
that  forth e  yield  upwards  of  one  fifth  their  own  weight,-  though  there 
die  others  which  l'caree  afford  one  twentieth-. 

Manganefe 
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of  this  done  are  mentioned  by  authors;  a  golden,  Emery. 
cupreous,  and  ferrugineous  Emery.  The  golden 
Emery  is  faid  to  be  found  in  the  Peruvian  and  other 
American  mines,  to  be  of  a  reddifli  colour,  to  have* 
fmall  veins  or  fpecks  of  Gold  and  Silver  imbedded  in 
it,  to  be  very  rare,  and  its  exportation  to  be  pro- 

I  3  hibite4 

Manganefe  or  Perigord  (tone,  Magnefia,  lapis pretacorius,  the  braun- 
Jleiti  of  the  Germans,  has  hitherto  been  ranked  among  the  ores  of 
Iron.  This  mineral  is  ufually  of  a  dark  grev  colour  ;  fometimes  bright 
and  ftriated  like  Antimony  ;  fometimes  dull,  with  only  a  few  fmall 
ftriae.  It  is  found  chiefly  in  mines  of  Iron  ;  though  confiderable 
quantities  are  likewife  met  with  in  the  Lead  mines  of  Mendip  hilL. 

Manganefe,  ftronglv  calcined,  becomes  brown.  Small  proportions 
of  the  calx,  melted  with  Borax,  with  compofltions  of  Flint  and  Alcali, 
or  with  common  Glafs,  communicate  different  fhades  of  purplifh  or 
red  colours.  On  continuing  the  Glafs  in  ftrong  fufion,  the  colour  which 
it  had  received  from  the  Manganefe  difappears,  and  the  efFe£l  of  fun- 
dry  other  colouring  matters  alfo  is  at  the  fame  time  deftroyed  :  hence 
the  ufe  of  Manganefe  in  making  colourlefs  pellucid  glades,  for  con- 
fuming  any  accidental  tinge.  Larger  proportions  give  a  brown  or  black 
colour  :  hence  its  ufe  in  the  compofltion  of  black  enamels,  and  in  the 
black  glazings  for  earthen  ware.  The  bright  ftriated  fort  is  generally 
preferred  by  the  glafs-makers,  and  the  other  by  the  potters. 

Mr.  Pott  has  given  fome  experiments  on  this  mineral  (tylifcellan. 

Berolinenf.  tom.  vi.)  from  which  it  does  not  appear  to  contain  any  Iron. 

He  oblerves  that  it  is  not  attracted  by  the  magnet  either  in  its  crude  ftate, 
or  after  it  has  been  expofed  to  the  Are  in  conjunction  with  inflammable 
fubftances ;  and  that  it  yielded  nothing  metallic  on  being  urged  by  a  ftrong 
fire  with  the  common  reducing  flux. — With  twice  its  weight  of  Nitre,  itdid 
not  deflagrate;  the  mixture  boiled  up,  foon  after  concreted  into  a  biackifh 
grey  mafs  variegated  with  yellow  fpots,  leaving  on  fome  parrs  of  the  cruci¬ 
ble  a  green  or  purplifh  glazing.  The  powdered  mafs  did  not  d  liquiate 
in  the  air.  On  the  affulion  of  warm  water,  it  acquired  an  elegant  green 
colour,  which  was  foon  fucceeded  by  a  blue  and  a  purple,  and  then 
returned  into  green  again.  On  fhaking  the  Glafs  the  fame  beautiful 
fuccefllons  of  colour  repeatedly  appear.  The  green  folution,  parted 
through  a  filter,  and  digefted  or  boiled,  lofes  its  colour,  depofttinga 
fine  yellow  powder,  which  calcines  brown,  dilfolves  in  acids,  and  is 

not  precipitated  by  alcaline  Salts. - The  fame  phcenomena  were 

obferved  on  treating  the  Manganefe  with  fixed  alcalies  inftead  <.  ‘ 

Nitre. — Acids  have  no  cffed  upon  crude  Manganefe,  but  partially 
diffolve  it  when  calcined.  The  folutions  are  colourlefs,  except  that 
made  with  Spirit  of  Vitriol,  which  has  a  flight  role  colour.  On  adding 

alcalies,  a  white  earth  is  precipitated. - Sal  ammoniac  elevates 

nothing  from  it  in  fublimation,  but  parts  with  a  little  of  its  own  urinous 
fpirit.  The  refiduum,  which  appears  of  a  reddifh  .colour,  partly  dil¬ 
folves  in  water,  leaving  a  whitifh  earth.  The  folution  coagulates  with 

alcaline  Lixivia. - Calcined  with  Sulphur,  it  forms  a  yellowifli  brown 

mafs,  which  yields,  with  \yater,  a  large  quantity  of  a  white  cryftalline 
Salt,  of  a  bitterifh  aftringent  tafte  followed  by  a  kind  of  fweetnels. 

This  Salt  yields  in  diftillation  a  fulphureous  phlegm,  and  a  little  am- 
moniacal  Sublimate,  but  no  acid  lpirit.  T  he  refiduupi  taftcs  iike  buynt 
Alum,  but  more  acid.  A  folution  of  the  Salt  effervefces  with  alcalies, 
and  depoiites  a  white  earth.  It  does  not  change  eoloyj'  with  Galls. 
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Emer^.  hiblted  by  the  King  of  Spain.  The  .cupreous  fort? 
kr^sr^to  be  likewise  reddifh,  but  more  equal  and  free  from 
veins,  to  hold  no  Gold  or  Silver,  and  to  be  found  in 
Copper  mines  in  Europe.  The  ferruginous  to  be 
of  “a  fparkiing  whitiih,  a  dark  grey,  or  a  blackiffi 
colour,  to  be  found  in  rich  Iron  mines,  and  to  be 
the  lead:  valuable  fort. 

Common.  The  common  Emery,  whatever  be  its  colour, 
whether  reddifh,  greyifh,  or  biackifh,  is  a  compad 
{lone,  fo  hard  as  to  .cut  Glafs  like  the  diamond  ;  im¬ 
pregnated  with  Iron,  and  a  very  fmail  portion  of 
Copper.  It  is  met  with  in  Norway,  Sweden,  Eng¬ 
land,  Saxony  and  other  countries.  Brockman  relates 
that  the  Emery  found  at  St.  Georgenftadt  in  Mifnia 
Its  uies.  is  fuperior  to  the  SpanijCh.  It  is  uied  for  cutting  and 
polifhing  precious  ftones,  for  polilhing  Agate,  Por¬ 
phyry,  Marble,  Glafs,  metalline  Specula,  Iron  and 
Steel,  and  the  various  utenfils  and  ornaments  made 
of  thefe  kinds  of  fubftances.  Pur  thefe  purpolcs  the 
Emery  is  ground  in  mills,  the  powder  palled  through 
fieves  of  different  degrees  of  fmenefs,  and  thus  divi¬ 
ded  into  different  fortments,  the  fined:  of  which  are, 
for  the  nicer  ufes,  further  divided  by  wafhing  them 
.over  feveral  times  with  water.  The  refufe  Emery, 
in  grinding,  or  liich  as  has  been  ufed  in  polifh¬ 
ing,  is,  in  France,  dried  and  kept  apart  under  the 
name  of  potee  d'Emery.  Some  have  employed  pow¬ 
dered  Emery,  from  its  power  of  polifning  hard  ftones, 
as  a  dentrifrice  :  but  for  this  ufe  it  is  by  no  means 
proper,  as  it  wears  off  the  natural  polifh  of  the  teeth. 
r. —  It  has  been  laid  that  Emery  gives  out  feme  red 
matter  on  the  whetftone  :  where  this  has  been  ob- 
ftrved,  the  Emery  employed  rnuft  have  been  the  red 
kind,  or  a  fpecies  of  haematites ;  for  the  others  yield 
only  a  grey  colour  on  the  ftone. 

I  have  tried  to  frnelt  this  mineral  with  the  feveraj 
ff  fluxes  ufed  in  allays  for  Iron,  as  alcaline  Salt,  Borax, 
Charcoal  dull,  Fitch,  Tallow,  £?V.  but  could  not 
procure  a  fire  fufficiently  ftrong  to  fully  m after  the 
fefraftory  ftony  matter.  Though  there  was  not, 

however. 
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however,  any  perfedt  Regulus  of  Iron  obtained,  Emery. 
there  were  abundance  of  particles  which  the  Magnet 
attracted.  Emery  in  its  crude  (late  is  not  affected 
by  the  Magnet.  All  acids  extract  fomewhat  from  By  acids, 
the  Emery,  but  none  of  them  dlffolve  one  half  of  ^ 
it.  In  each  of  the  following  experiments  was  em¬ 
ployed  half  an  ounce  of  the  menltruum,  and  fixty 
grains  of  the  powdered  (tone.  Spirit  of  Nitre  dii- 
folved  only  thirteen  grains  out  of  the  fixty  ;  the  folu- 
tion  looked  (lightly  yellowifh,  the  refid uum  of  a 
pale  brown.  Spirit  of  Salt  took  up  feventeen  grains, 
and  acquired  a  gold-yellow  tindture,  leaving  the 
powder  of  a  pale  brown.  Aqua  regia  dilTolved  twenty 
grains,  and  acquired  a  like  yellow  colour,  leaving  a 
yellowifh  brown  powder.  Spirit  of  Vitriol  difioived 
twenty-four  grains  ;  the  liquor  continued  colourlefs,  , 
the  refiduum  greyifh  brown.  Oil  of  Vitriol  feemed 
to  adt  upon  the  powder,  to  corrode  and  render  it 
white  ;  but  no  true  folution  enfued.  Fixed  alcaline 
Lixivia  had  no  effect  ^  but  v  latile  fpirits  extra  died  a 
blue  tindfure,  and  took  up  about  half  a  grain  out  of 
the  fixty  grains  of  Emery :  the  remaining  powder 
looked  reddifh  brown.  Infufions  of  Gails,  mixed 
with  Oil  of  Vitriol  that  had  been  digcfted  on  Emerv, 
depofited  a  white  Precipitate  ^  with  the  folution  or 
extradtion  madd  with  Spirit  of  Vitriol,  a  grey  Pre¬ 
cipitate  ;  with  the  tincture  in  Spirit  of  Nitre,  a  browm 
one  ;  with  that  in  Aqua  regis,  a  blackilh  brown  •, 
with  the  tindture  made  in  Spirit  of  Salt,  the  liquor 
feemed  at  firft  to  become  inky,  but,  on  (landing, 
the  colouring  matter  precipitated. 

The  alchymifts  have  expected  extraordinary  effedts  Soph!%a- 
from  this  mineral,  and  pretended  by  its  means  to  fix  ^  • 

Mercury,  to  augment  Gold,  &c.  They  have  mixed  smris. 
with  Gold  an  extratluni  fmiridis ,  and  thus  increafed 
indeed  the  quantity,  but  proportionately  debated  the 
quality  of  the  Gold  ;  for  the  matter  fo  introduced  is 
by  no  means  true  Gold,  and  does  not  (land  the  tells 
of  that  metal.  An  experienced  artift  obferves,  that 
on  amalgamation  with  Mercury,  the  adventiti  us 

I  4  matter 
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Emery.  flatter  is  feparated  and  thrown  out,  aim  oft  as  Caia^ 
- «  w  mine  is  from  Brafs  by  a  like  treatment,  and  thus  dif- 
covers  that  it  is  of  a  different  nature  from  Gold, 
There  is  no  real  Gold  to  be  obtained  from  the  Euro^ 

«  ■'  '  *  -  •*  '•  ••••  •  4.  v  ■  ■'  A  i  '  *■  >  -  -a 

pean  Emeries  •,  that  feme  fhould  be  got  from  the 
Peruvian,  is  little  wonder,  native  Gold  being  im¬ 
bedded  in  that,  as  in  the  other  frones  in  the  Gold 
mines. 

Mag-  JL  The  Loadstone  or  Magnet  :  Magnes ,  lapis 
net.  Heracleus ,  lapis  Herculeus,  lapis  Lydius,  lapis  Nauticus^ 
Siderites.  This  ftone.  is  externally  of  a  blackifh,  a 
brown,  or  a  brownifh  grey  colour;  fometimes  compad, 
and  moderately  hard  ;  fometimes  foft,  porous,  and 
brittle,  The  beft  I  have  feen  were  of  a  blackifh 
hue,  or  at  leaf!:  more  of  a  brown  than  a  grey,  much 
refembling  old  Iron.  It  is  found  in  all  the  four 
quarters  of  the  world,  though  not  in  each  of  the 
provinces  into  which  they  are  fubdivided;  in  the 
Eafl-Indies,  Ethiopia,  Macedonia,  Bqeotia,  [£c.  in 
Spain,  France,  Norway,  Ruffia,  Scotland,  England, 
Sweden,  Italy,  Pruffia,  Hungary,  Bohemia,  Lithu¬ 
ania,  Germany ;  more  particularly  in  Saxony  and 
Sweden ;  fometimes  in  diftind  mines,  but  molt  fre¬ 
quently  along  with  the  common  ores  of  Iron.  In 
Saxony  the  bell  Magnets  are  met  with  at  Ehrenfrie- 
derfdorf,  Schwartzenberg,  and  Breitenbrunn.  Thefe 
feones  were  formerly  divided  according  to  the  dif¬ 
ferent  countries  they  were  brought  from  *,  but  this 
prcumftance  is  now  difregarded,  the  value  depend¬ 
ing  wholly  upon  their  qualities. 

The  diftinguifhing  charaders  of  the  Loadftonc  are, 

SaS^frs.  — ^  attrads  Iron  ;  and  that  when  placed  fo  as  to 

. .  ’  ’  move  round  witq  very  little  fridion,  as  when  fufpend- 

ed  by  a  thread,  or  laid  on  a  piece  of  cork  floating 
in  water,  a  certain  point  or  pole  turns  always  north¬ 
wards,  and  : another  oppofite  one  fcythwards.  The 
frft  of  thefe  properties  renders  it  ufeful  to  the  chymift 
for  difcoyering  or  feparating  fmall  particles  of'  Iron 
mixed  with  other  matters :  by  the  fccond,  it  proves 
gg  invaluable  guide  to  the  feamen. 
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The  Magnet  attracts  no  other  fubftance  but  Iron;  Mag- 
:and  Iron  only  in  its  perfedl  metallic  ft  ate.  It  does  net. 

not  touch  the  calces  or  croci,  or  fulphurated  Iron,  { — 
and  ads  but  on  few  of  the  ores,  till  art  has  freed 
them  from  their  Sulphur,  or  impregnated  them  with 
inflammable  matter  (y).  Henckel  obferves,  that  it 
attrads  Iron  when  mixed  with  confiderable  propor¬ 
tions  of  fundry  other  metals  *,  of  Gold,  Silver,  Cop¬ 
per,  Brafs,  Tin,  Zinc,  Bifmuth,  and  Arfenic ;  but 
difcovers  no  adion  upon  Iron  that  has  any  admixture 
of  Regulus  of  Antimony.  If  Iron  be  mixed  only 
Superficially,  in  filings,  with  any  other  metallic  body, 
a  cautious  application  of  the  Magnet  will  extrad  the 
Iron  ;  though  a  vigorous  Magnet,  haftily  applied, 
will  take  up  the  filings  of  the  other  metal  intermixed 
among  thofe  of  the  Iron.  If  a  Magnet  be  rolled  in 
Iron  filings,  a  few  of  the  filings  will  adhere  all  over 
its  furface ;  but  they  will  be  plentifully  accumulated 
on  two  particular  points  of  the  ftone,  and  thefe 
points  are  its  poles.  It  attrads  Iron  without  adual 
contad,  and  in  differentmedia ;  in  vacuo,  in  air,  in 
water,  with  the  interposition  of  various  folid  bodies, 
wood,  glafs,  Stones,  metals,  &V.  The  degree  of  at¬ 
tractive  power  differs  in  different:  Magnets.  In 
the  hiStory  of  the  French  Academy  for  the  year 
1702,  there  is  an  account  of  a  Loadftone  in  Hol¬ 
land,  which  weighed  but  ten  opnces,  and  lifted  eigh¬ 
teen  pounds,  that  is,  above  forty  times  its  own 
weight.  Tergazzi  mentions  a  Magnet  which  lifted 
fixty;  and  Boyle,  one  which  lifty  eighty  times  its 
weight.  This  laft  is  probably  the  ftone  taken  notice 

of 

(y)  Aft  ion  oj  the  Magnet  on  Iron  ores.]  It  is  obfervable,  that  feve¬ 
rs!  of  the  hard  ores  of  Iron,  which  are  not  affefted  in  the  leal!  by  the 
Magnet  in  their  natural  ftate,  are  vigorcufly  attracted  bv  it  when  mo¬ 
derately  roafted,  though,  without  the  contaft  of  any  inflammable,  and 
without  feerrfng  to  lofe  any  fulphureous,  matter  :  and  that  the  calces 
jof  Iron,  by  flight  roafting  with  inflammable  additions,  are  made  to 
obey  the  Loadftone,  and  revived  into  their  metallic  form,  each  particle 
appearing  now  to  be  perfect  Iron  ;  whilft  the  calces  of  other  metals 
are  in  no  degree  revived  without  being  brought  into  fuflon.  It  is  pro¬ 
bably  this  revival  of  the  calx  of  Iron  that  Macquer  means,  when  he 
fays  it  melts  fooner  than  Iron  itfelf ;  for  it  does  not  melt  at  all  in  any 
degree  of  fire  that  can  be  excited  in  the  furnace  of  the  cherqift. 
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Mag-  Qf  by  father  Bonanni  (In  the  Mufeum  Kircherianum , 

net.  p*  which  weighed  no  more  than  two  ounces, 

and  fuftained  ten  pounds.  I  have  rnylelf  feen  fome 
which  bore,  tour,  fix,  eight,  ten,  twenty  times  their 
own  weight.  The  largeit  I  ever  faw  was  one  found 
in  Devonfhire,  and  kept  in  the  Mufeum  of  the  Royal 
Society  in  London.  This  weighs  fixty  pounds,  but 
does  not  lift  much,  though  it  moves  a  compafs 
needle  at  the  diftance  of  nine  feet.  The  power 
is  greatly  increaled  by  arming,  as  it  is  called,  or 
uniting  the  virtues  of  both  poles  by  means  of  flat 
pieces  of  Iron  of  a  proper  thickneis.  Lam  relates, 
that  he  had  a  Magnet  which,  unarmed,  lifted  only 
fifty-four  grains ;  but  when  armed,  eight  hundred 
and  four,  Schottus  mentions  a  Magnet  in  the  pof- 
feffion  of  the  grand  Duke  of  Florence,  which  weighed 
twenty-nine  pounds,  and  lifted  fixty -five.  Manfre- 
dus  Settala  had  one,  which  weighed  but  a  pound, 
and  lifted  fixty  pounds.  It  may  be  obferved,  that 
the  Iron,  appended  to  the  armature,  adheres  only  by 
two  points  or  lines,  and  will  be  retained  rather  more 
firmly  when  the  furface  is  rounded,  than  when  it  is 
flat.  If  a  circular  plate  of  Iron  be  made  to  fpin 
upon  a  table,  and  in  that  ilate  taken  up  by  a  Magnet, 
it  continues  ipinning  for  a  time  as  it  hangs  from  the 
ft  one. 


Comnui-  The  Mlagnet  communicates  to  Iron  drawn  over 

"nTred-  °ne  lts  Poles>  botb  its  attractive  and  directive 
five  power,  power,  without  lofing  any  virtue  itfelf :  hence  com- 
pafs-needles,  and  magnetic  Steel  bars.  The  harder  the 
metal  the  more  difficultly  it  receives,  and  the  longer 
it  retains,  the  magnetic  power.  Each  of  thefe  has 
two  poles  like  the  natural  Magnets.  Either  pole 
attracts  common  Iron  or  Steel ;  but  the  North-pole 
of  one  Magnet  repels  the  North-pole  of  another, 
whether  natural  or  artificial ;  and  the  South-pole  repels 
the  South.  Oppofite  poles  attrabt  each  other.  Iron 
rendered  magnetic  by  one  pole  of  a  Magnet,  has 
its  virtue  deftroyed  by  touching  it  on  the  other, 
Iron  is  capable  of  Deing  Tendered  magnetic,  and 

ftrongly 
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ilrongly  fo,  without  the  afiiftance  of  any  natural  Load-  Mag- 
ftone.  See  forne  curioiis  papers  on  this  fubjedlin  the  net. 
Phiiofophical  Tranfaffions.  v— v— 

The  direction  of  the  Magnet  or  magnetic  needle  Dire&ive 
is  not  always  in  the  plane  of  the  true  meridian;  but Power- 
declines  towards  the  Eaft  or  Weft,  more  or  lels  in 
different  places,  and  in  one  place  at  different  times. 

One  end  of  a  needle,  when  made  magnetic,  inclines 
below  the  horizontal  plane.  In  northern  latitudes  it 
is  the  North,  and  in  fouthern  ones  the  South-pole 
which  dips. 

The  virtue  of  Magnets  is  weakened  by  moifture  of  its  power 
every  kind;  by  untStuous  or  oily  fubftances  ;  by  alTvnejkedneed 
Salts,  whether  in  a  folid  form  or  diffolved  ;  by  being  itroyed. 
long  kept  in  the  neighbourhood  of  another  Magnet, 
or  without  any  charge  of  Iron ;  by  the  Iron  in  con¬ 
tact  with  the  ftone  becoming  rufty.  A  Magnet  re¬ 
duced  into  powder,  immediately  lofes  all  its  virtue, 
as  Tome  fragrant  flowers  lofe  all  their  fmell  on  being 
bruifed.  The  powdered  Load  ftone,  far  from  being 
able  to  attract  Iron,  is  fcarcely  itfelf  attracted  by  a 
vigorous  Magnet.  How  ridiculous  then  the  practice, 
by  fome  recommended,  of  mixing  powdered  Load- 
ftone  in  plafters,  for  extra&dng  Iron  out  of  the 
fleih  ! 

Muffchenbroek  relates  that  the  power  of  the  Mag¬ 
net  is  not  deftroyed  by  fire  ;  that,  on  the  contrary, 
a  Magnet  which  has  loft  its  power  by  being  pulve- 
rifed,  recovers  it  again,  fo  as  to  adhere  to  a  freih 
Magnet,  by  reverberation  in  a  ftrong  fire.  That 
author  appears,  throughout  his  treatife  on  this  fub- 
je<5t,  an  able  philofopher  and  mathematician,  but  no 
chemift.  The  powdered  Loadftone  is  a  ferrugineous 
ore,  and  is  no  more  attracted  than  the  common  ores 
of  Iron  in  their  natural  ftate.  By  calcination,  in 
contadt  with  flame  or  inflammable  matter,  the  Iron 
js  revived  into  its  metallic  form,  and  the  powder 
adheres  to  a  Magnet,  not  as  being  itfelf  a  Magnet, 
but  as  being  Iron, 


The 
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Mag-  The  Magnet  calcines  to  a  reddifh  brown  colour; 

and  melted  with  inflammable  fluxes,  yields  a  confide- 
Examined  raWe  portion  of  true  Iron,  Sal  ammoniac  fublimed 
by  fire  and  from  it,  elevates  fo  much  of  the  Iton  as  to  acquire  a 
menftrua.  yellow  colour,  in  the  fame  manner  as  when  fublimed 
from  Iron  filings.  Spirit  of  Nitre  totally  diffolved 
,  it  into  a  yellow  liquor,  which,  on  (landing,  depoflted 
a  fmall  quantity  of  yellowifh  Precipitate,  amounting 
to  about  a  grain  and  a  half  from  thirty  grains  of  the 
ftone.  Spirit  of  Salt  diflolved  only  twenty-five  grains 
out  of  thirty.  Both  the  folution  and  undiflolved 
powder  appeared  yellow.  Spirit  of  Vitriol  diflolved 
fourteen  grains  out  of  thirty  •,  and  Oil  of  Vitriol 
corroded  twenty  grains  into  a  white  calx.  No  vh 
trioiic  cryflals  were  obtained  by  evaporating  the  folu¬ 
tion  made  in  the  vitriolic  acid. 


IV.  T  I  N. 

Tin,  ^T^IN,  Jupiter ,  is  a  white  Silver-coloured  metal, 
A  n°l  at  ah  fonorous  or  elaftic,  a  little  harder 
lty’  than  Lead,  hotter  than  any  of  the  other  metals,  very 
dU(Me,  fo  as  to  be  beat  into  thin  leaves  (z),  It  is 
the  lighted  of  all  the  malleable  metals ;  being  little 
more  than  feven  times  heavier  than  an  equal  bulk  of 
water. 

It  melts  in  the  fire  before  it  grows  red  hot ;  and 
on  continuing  the  fire,  and  frequently  flirring  the 
fluid  metal,  (lowly  calcines  into  a  white  powder  (a). 

Though 

77/7  duBile.]  Tin  is  commonly  reckoned  the  lead  ductile  of 
all  the  malleable  metals  except  Lead.  In  regard  to  ductility  into  wire, 
it  certainly  is  fo  ;  but  in  regard  to  extenfibility  into  leaves,  it  is  not. 
Thele  two  properties  feem  to  be  lefs  connected  with  one  another  than  is 
geneially  imagined.  Iron  and  Steel  are  drawn  into  exquifitely  fine 
wire,  but  cannot  be  beat  into  leaves.  Tin,  on  the  other  hand,  is  beaf 
into  fine  leaf,  and  cannot  be  drawn  into  wire.  Gold  and  Silver  pofiefs 
both  properties,  the  mod :  eminently  of  all  metallic  bodies;  whilft  Lead, 
notwithftanding  its  flexibility  and  foftnefs,  cannot  be  made  either  into 
leaves  or  wire  of  any  finenefs. 

(a)  In  the  jire.']  It  melts  the  mod  eafily  of  all  the  metals  ;  about 
the  four  hundred  and  thirtieth  degree  of  Fahrenheit’s  thermometer,  „ 
Heated  till  almoft  ready  to  melt,  it  proves  extremely  brittle.  Laro-e 
blocks,  are,  in  this  date,  eaiily  beat  in  pieces  from  a  blow.  The 

purer 
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Though  Tin  itfelf  is  fo  eafy  of  fufion,  its  calx  is  T  i  n." 
extremely  refractory  (b)\  not  flying  off  in  the  fire,  as 
Boerhaave  pretends,  but  Handing  the  greatefl  heat 
procurable  in  our  furnaces,  without  melting,  or  fuf- 
fering  any  alteration  :  even  when  mixed  with  fufible 
vitreous  matters,  it  does  not  perfectly  melt  with 
them,  but  renders  a  large  proportion  of  the  Glafs 
opake  and  milky  nor  is  it  eafily  reducible  into  Tin 
again. 

Though  Tin,  of  itfelf,  is  fo  foft  and  fo  unfonorous,  Effe&s  on 
it  furprifingly  improves  the  fonoroufnefs,  and  deflroys  other  me- 
the  ductility,  of  fome  of  the  other  metals,  particularly tais* 
Gold,  Silver,  Copper,  and  Brafs.  Bell-metal,  the 
moH  lonorous  of  all  metallic  bodies,  is  a  compofition 
of  Copper  and  Tin.  The  minuted:  portion,  even  the 
vapour  of  Tin,  renders  many  ounces  and  even  pounds 
of  Gold  or  Silver,  fo  brittle  as  to  fall  in  pieces  under 
the  hammer.  The  lead  particle  of  Tin,  falling  on 
the  Hones  or  luting  of  a  furnace,  will  make  all  the 
Gold  and  Silver  melted  in  it,  hard  and  brittle :  from 
iuch  an  accident,  the  Gold  and  Silver-fmiths  are  ob¬ 
liged  to  pull  down  the  whole  furnace,  and  build  a 
new  one  with  frefh  materials. 

Tin  has  been  fuppofed  by  fome  to  be  nearly  allied  Different 
to  Lead ;  as  approaching  to  it  in  colour,  foftnefs,  fu-  £esaJoni 
fibility,  and  calcinability.  The  differences,  however,  ea  * 
are  much  greater  than  the  refemblances  ;  Lead  being 
far  heavier  than  Tin*,  running  eafily  into  a  tranfpa- 

rent 

purer  fort,  from  the  facility  of  its  breaking  into  long  fhining  pieces, 
is  called  grain  Tin.  Melted,  and  nimbly  agitated  at  the  inftant  of  its 
beginning  to  congeal,  it  is  reduced  into  fmall  grains  or  powder. 

In  calcination,  it  contrails  on  the  furface  a  brownilh  grey  powdery 
pellicle  $  which,  on  raifing  the  fire  to  a  cherry-red,  fwells  and  burfts, 
and  difcharges  a  fmall  bright  white  flame  of  an  arfenrcal  fmell.  The 
metal,  when  juft  calcined,  appears  of  a  dulky  greyilh  or  afli  colour  t 
by  a  longer  continuance  of  the  fire,  it  becomes  white,  the  more  fo  in 
proportion  as  the  Tin  was  the  more  pure. 

(b)  Calx  unfufible.~\  Ic  is  the  moft  refractory  of  all  metallic  calces, 
that  of  Platina  excepted.  Even  in  the  focus  of  large  burning-glalTes 
2nd  mirrors,  it  only  foftens  a  little,  and  forms  cryftalline  filaments. 

With  glafs  of  Bifmuth,  and  the  Ample  and  arfenicated  glalfes  of  Lead, 
the  moft  powerful  fluxes  known  for  refractory  calces,  it  does  not  per- 
■feSlly  vitrify,  forming  only  opake  milky  compounds.  By  this  property 
|jt  is  fitted  for  making  the  bafis  of  the  iniperfeCt  glalfes  called  enamels. 
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Tin.  Glafs,  whilft  Tin  does  not  vitrify  at  all;  not  pro-' 
— v — J  ducing  in  the  malleable  metals  that  remarkable  brit- 
tlenefs,  which  has  procured  Tin  the  title  of  diabolus 
metallorum. . 

Tin  and  Tin,  the  molt  fufible,  andiron,  the  moll  refrac¬ 
tion  ex-  tory,  of  all  the  metals,  unite  eafily  with  one  another* 

burning- a  and  ^eem  t0  ^ave  a  great  affinity  (c).  On  mixing 
glafs.  them  in  the  focus  of  Tfchirnhaus’s  burning-glafs,  I 
obferved,  that  when  the  Tin  was  melted  firft,  and 
the  Iron  added,  they  united  together  very  quietly  ; 
but  that  when  the  Iron  was  melted  firft,  the  ad¬ 
dition  of  Tin  occafioned  a  crackling,  and  a  fput- 
tering  of  little  globules,  which  burft  with  a  confider- 
able  fnap  :  inftead  of  fumes,  there  arofe  exceeding 
fine  filaments,  which  ftuck  to  the  clothes,  &c*  like 
cobwebs. 

Tin  deflagrates  ftrongly  with  Nitre,  and  alcaldes 
the  Salt.  The  filings,  held  in  the  flame  of  a  candle* 
yield  a  fmell  refembling  that  of  Garlic,  and  thus  ap¬ 
pear  to  contain  an  arfenical  matter  (d) :  hence  the  ill 
effects  of  Tin  on  thofe  who  are  much  expofed  to  its 
vapours.  Tin  ! 

(o)  Affinity  of  fin  and  Iron.  ]  Iron  Is  difiblved  by  melted  Tin,  In  a  heat 
far  lefs  than  that  in  which  Iron  by  itlelf  melts  :  the  compound  is  white 
and  brittle.  Iron,  added  to  a  mixture  of  Lead  and  Tin  in  fufion,  takes  j 
tip  the  Tin,  leaving  the  Lead  at  the  bottom :  and,  in  like  manner,  if 
Lead,  Tin,  and  Silver  are  melted  together,  the  addition  of  Iron  will  i 
abforb  all  the  Tin,  and  the  Tin  only.  Hence  we  are  furnifhed  with  a 
method  of  purifying  Silver  from  Tin,  and  confequently  of  preventing  \ 
the  inconveniencies  which  this  metal  conffantly  occafions  in  the  refining 
of  Silver  by  cupellation  with  Lead. 

(d)  Tzn  and  Arfenic.']  Tin  melted  with  Arfenic  falls  in  great  part  ; 
into  a  whitifh  calx  :  the  part  which  remains  nncalcined  proves  very  : 
biittle,  and  appears  of  a  white  colour,  and  a  fparkling  plated  texture,  \ 
greatly  refembling  Zinc.  The  Arfenic  is  very  flrongly  retained  by  the 
Tin,  fo  as  fcarce  to  be  totally  dilTipable  by  any  degree  of  fire  :  though  j 
the  mixture  be  urged  for  a  length  of  time,  with  a  very  intenfe  fire  j  the  i 
Tin,  afterwards  recovered  by  fufion  with  inflammable  fluxes,  difco- 
vers,  by  its  appearance,  by  its  brittlenefs,  and  by  its  augmentation  of 
weight,  that  it  ftill  holds  a  confiderable  portion  of  the  Arfenic.  Hence,  j 
as  the  common  Tin  ores  abound  with  Arfenic,  the  common  Tin  is  I 
found  alfo,  upon  experiment,  to  participate  of  that  mineral— — Henc- 
kel  dilcovered  a  method  of  leparating  afttial  Arfenic  from  Tin  ;  namely,; 
by  flowly  diffolving  the  Tin  in  eight  times  its  quantity  of  an  Aqua  re¬ 
gia  made  with  Sal  ammoniac,  and  letting  the  folution  to  evaporate  ill 
a  gentle  warmth  :  the  Arfenic  begins  to  concrete  whilft  the  liquor  con¬ 
tinues  hot,  and  more  plentifully  on  its  growing  cold,  into  white  cry-  i 
ftais.  Mr.  Marggraf,  in  the  Berlin  Memoirs  for  the  year  5747,  haS 

given 
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Tin  diflolves  in  all  the  mineral  acids.  For  its  dif-  T  1  n. 
folution  in  the  vitriolic,  it  requires  the  acid  to  be  ^ j 
highly  concentrated,  and  affifted  by  a  boiling  heat :  Solutionin 
the  inflammable  principle  of  the  Tin,  extricated  du- 
ring  the  diflblution,  unites  with  a  part  of  the  acid  into 
a  true  Sulphur ;  which  lublimes,  in  its  proper  form, 
into  the  neck  of  the  retort. 

The  nitrous  acid  a£ts  upon  Tin  much  more  eafily : 
to  obtain  a  perfed  folution,  the  metal  muft  be  added, 
by  a  very  little  at  a  time,  and  all  heat  avoided :  if 
much  of  the  Tin  is  put  in  at  once,  it  will  only  be 
corroded  into  a  white  powder,  or  reduced  into  a  thick 
gelatinous  lubftance  ;  and  if  the  folution  when  made, 
be  confiderably  heated,  the  diflblved  Tin  will  fepa- 
rate  again  in  the  like  forms  of  a  powder  or  jelly. 

The  marine  acid  has  the  greatefl:  affinity  with  Tin 
of  all  the  acids,  but  does  not  diflblve  it  without  heat : 
it  forfakes  Mercury  to  unite  with  Tin,  and  when  thus 
combined  with  it,  volatilifes  a  conflderable  portion 
of  the  metal :  a  flrong  fmoking  fpirit  diftils,  which, 
if  diluted  with  water,  grows  milky,  and  depofltes 
the  Tin.  This  fpirit,  commonly  diftinguiffied  by 
the  name  of  its  inventor  Caffius,  is  prepared,  by 
amalgamating  three  parts  of  Tin  with  five  of  Mer- 
cury,  grinding  the  Amalgam  with  eight  parts  of 

Mercury 


given  a  more  particular  account  of  this  procefs  :  he  obferves  that  the 
■white  fediment,  which  at  firft  feparates  during  the  diflblution,  is  chiefly 
arfenical  :  that  Malacca  Tin,  which  is  accounted  one  of  the  pure  ft 
lorts,  yielded  no  lefs  than  one  fourth  its  weight  of  arfenical  cryftals  j 
that  forne  forts  yielded  more  ;  but  that  Tin,  extracted  from  a  particular 
ore  which  held  no  Arfenic,  afforded  none.  That  the  cryftals  were  truly 
arfenical,  appeared  from  their  being  totally  volatile;  from  their  fubli- 
ming  (a  little  fixed  alcaline  Salt  being  added  to  abforb  the  acid)  into  a 
colourlefs  pellucid  concrete  :  from  the  Sublimate,  laid  on  a  heated  cop-- 
per-plate,  exhaling  in  fumes  of  a  garlic  fmell  ;  from  its  ftaining  the 
Copper  white  ;  and  from  its  forming  with  Sulphur  a  compound  fimilar 
to  the  yellow  or  fulphurated  Arfenic.  He  found  that  the  Arfenic  was 
feparable  alfo  by  means  of  Mercury  :  an  amalgam  of  Tin  being  long 
triturated  with  water,  and  the  powder  which  was  wafhed  off  committed 
to  fublimation,  a  little  Mercury  came  over,  and  bright  arfenical  flow¬ 
ers  arole  into  the  neck  of  the  retort.— Thefe  curious  experiments  are 
here  inferted  intirely  upon  the  credit  of  the  authors. 

Common  Tin  makes  a  crackling  noife  in  bending :  this  is  commonly 
fuppoied  to  be  an  efl'ential  property  of  pure  Tin,  but  poflibly  it  may 
belong  only  to  luch  as  is  arienicated  ;  for  thofe  operations  by  which. 
Alien ic  is  laid  to  be  leparatedy  deprive  it  of  its  noife. 
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Mercury  fublimate,  and  diddling  the  mixture  in  % 
retort :  the  refiduum  of  this  operation,  treated  with 
Nitre,  is  the  fudoriferum  maximum  of  Faber,  a  title 
which  it  does  not  very  properly  deferve.  Some  af¬ 
firm,  that  a  fmoking  fpirit  may  be  obtained  by  put¬ 
ting  Tin  into  butter  of  Antimony  *  but  this  does 
not  fucceed. 

Aqua  regia,  or  a  mixture  of  the  nitrous  and  marine 
acids,  diffolves  Tin  more  perfectly  than  the  one,  afid 
more  readily  than  the  other  :  when  the  nitrous  has  let 
the  Tin  fall  in  form  of  a  white  powder,  if  a  little  of 
the  marine  be  added,  and  a  moderate  heat  applied,- 
the  Precipitate  will  be  taken  up  again,  and  kept  dif- 
folved.  An  ounce  of  Spirit  of  Sea-falt,  mixed 
with  only  a  fcruple  of  Spirit  of  Nitre,  diffolved  Tin 
perfectly :  but,  upon  inverting  the  proportions,  and 
taking  a  fcruple  of  marine  to  an  ounce  of  the  nitrous 
acid,  the  mixture,  with  four  fcruples  or  four  and  a 
half  of  Tin,  became  thick  like  pap  :  fome  more  of 
the  marine  acid  being  gradually  added,  the  whole 
was  difTolved  into  a  clear  liquor.  In  making  the  fo~ 
lution  with  thefe  mixed  acids,  a  fmall  portion  o{ 
blackifh  matter  commonly  feparates,  and  falls  to  the 
bottom  (e). 

Vegetable  acids,  as  diftilled  Vinegar,  do  not  diF 
folve  any  fenfible  quantity  of  Tin  :  and  hence  I  have 
been  led  to  fufpe£t,  that  thofe  who  order  a  Salt  to  be 
made  from  Tin  by  diftilled  Vinegar,  as  all  chemifts- 
do,  have  been  impofed  on  by  taking  Tin  alloyed  with 
Lead ;  and  that,  inftead  of  a  Salt  of  Tin,  they  ob¬ 
tained  no  other  than  a  Sugar  of  Lead*  Pure  Tin  I 
have  digefted,  boiled,  and  treated  in  many  different 
ways  with  Vinegar;  and  the  fame  experiments  I  have 
repeated  with  pure  calx  of  Tin,  which  fome  prefer,* 

for 

CO  Solution  of  Tl'/z.]  The  folution  is  fomethnes  colourlefs,  foine- 
times  of  a  hluifh,  and  fometirties  of  a  bright  yellow  colour,  according 
to  different  circumftnnces  in  the  procefs.  Mixed  with  red  infufions  or 
deco&ions  of  animal  or  vegetable  fubftances,  it  greatly  improves  their 
colour  :  the  dull  red  of  Cochineal  is  heightened,  by  a  flight  addition  of 
this  liquor,  into  fcarlet ;  that  of  Brazil  wood  into  a  lovely  crimfon* 
The  folution  of  pure  Tin  fcarcely  exhibits  any  appearance  of  cryftals| 
and,  if  impiffated  ter  drynefs,  deliquiates  in.  the  air* 
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for  this  ufe,  to  the  crude  metal :  but  I  never  could  T  i  N. 
obtain  any  thing  faline,  except  an  unduous  kind  of 
extrafl ;  and  the  Tin  employed  retained  its  original 
weight.  — This  metal  is  corroded  by  fixed  alcaline 
Salts,  whether  melted  along  with  them,  or  boiled  in 
a  folution  of  them. 

Tin,  amalgamated  with  Mercury,  is  ufed  as  a  foil  Foils  for 
for  looking-glaffes,  &c. — The  Amalgam  mixed  with  sPecuia’ 
Sulphur  and  Sal  ammoniac,  and  fet  to  fublime,  yields 
a  fparkling  Gold-coloured  fubflance,  called  Aurum  Aurnm 
Mofaicum ,  ufed  in  England  as  a  pigment :  this  pre-  Mofaicum, 
paration  is  commonly  made  from  Qiiickfilver  and 
Tin,  of  each  two  parts,  amalgamated  together,  and 
then  thoroughly  mixed  with  Sulphur  and  Sal  ammo¬ 
niac,  of  each  one  part  and  a  half :  after  fublimation 

the  Aurum  remains  at  the  bottom. - Calx  of  Tin  is  white 

employed  for  policing  Glafs,  Steel,  £*.  and  makes  ™amels> 
the  bans  of  the  white  glazing  of  earthen-ware,  and 
the  white  enamels :  a  portion  of  Lead  is  commonly  mix¬ 
ed  with  the  Tin,  that  metal  remarkably  promoting  its 
calcination  :  the  compound  calx  is  called  Putty .  Tin 
may  be  drill  more  expeditioufly  calcined,  by  means  of 
Nitre  or  of  common  Salt :  when  the  laft  is  ufed,  the 
metal  in  fufion  mud;  be  kept  conflantly  flirring  ;  and, 
in  either  cafe,  the  calx  muft  be  well  edulcorated  with 
water.  —In  the  detonation  of  Tin  with  Nitre,  white  Cofmetic 
flowers  arife,  which,  collefled  in  aludels,  have  been  pyepara- 
employed  by  fome  as  a  cofmetic:  magifteries  or  pre-tlons* 
cipitates  of  the  metal  have  been  ufed  alfo  in  the  fame 
intention.  Le  Mort  relates,  that  a  Salt  is  obtainable, 
by  di drilled  Vinegar,  much  more  eafily  from  the  flow¬ 
ers,  than  from  1  in  in  fubflance,  or  its  calx  :  but  I 
have  never  been  able  to  obtain  this  Salt  from  thofe, 

any  more  than  from  thefe. - -The  folution  of  Tin  in 

Aqua  regia  is  ufed  as  a  precipitant  for  Gold  ;  and  the  Glafs. 
golden  calx  thrown  down  by  it,  for  making  the  ruby 
Glafs ;  an  account  of  which  may  be  feen  in  Kunckel’s 
Lab  or  at or  ium.  See  Gold. 


I  in  has  been  fuppofed  to  poiTefs  considerable  me¬ 
dicinal  virtues ;  and  even  Boerhaav 
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T  in.  diced  in  its  favour:  he  fays,  the  Calx,  which  preci- 
pirates  fpontaneoufly  from  its  folution,  is  of  fingular 
efficacy  in  hypochondrical  and  hefterical  fuffbcations. 
To  fuch  a  character  this  metal  has  no  pretence;  nor 
is  the  internal  ufe  of  any  of  its  preparations  advi- 
fable. 

There  are  two  preparations  of  it  itill  met  with,  at 
times,  in  the  (hops,  though  they  little  deferve  a  place 
there  ;  namely,  the  antiheciicum  Poterii ,  and  bezoar - 
dicam  joviale.  The  antihedbic  is  made  from  equal 
parts  of  Tin  and  Regulus  of  Antimony,  melted  toge¬ 
ther,  then  pulverifed,  mixed  with  twice  or  thrice  their 
quantity  of  powdered  Nitre,  injeded  into  a  red-hot 
crucible,  and,  after  the  deflagration,  edulcorated  and 
dried.  The  bezoardic  differs  from  this  only  in  the 
manner  of  preparation  ;  the  mixture  of  Regulus  of 
Antimony  and  Tin  being  reduced  to  a  calx,  not  bv 
detonation  with  Nitre,  but  by  folution  in  acids,  after 
the  fame  manner  as  the  bezoardicum  minerale . 

Natural  The  largeft  quantities  of  Tin  are  met  with  in  Eng- 
hiitory.  land,  particularly  in  the  county  of  Cornwall.  There 
is  force  alio  in  Bohemia  and  Saxony,  and  a  little  in 
the  EaflTndies  :  but  in  other  countries,  it  is  rare  to 
find  fo  much  as  to  be  worth  the  trouble  of  extracting. 
Britain  is  luppbfed  to  have  received  its  name  from  its 
abounding  with  this  metal ;  Tin  being  called  in  the 
Syriac  and  Chaldaic  languages  Bragmanack ,  that  is, 
the  kingdom  of  Jupiter  ;  whence  are  deduced.  Brat- 
man ,  Britman ,  Britannia .  The  ores  of  Tin  are,  (1.) 
Zinngraupen ,  or  cryftalline  maffes,  commonly  of  a 
poliffied  furface,  fometimes  of  a  dark  brown,  or  vio¬ 
let  colour,  but  chiefly  blackiffi  :  thefe  are  the  richeffc 
of  the  Tin  ores.  (2.)  Zwitter ,  or  cryftalline  concre¬ 
tions  refembling  the  foregoing,  but  of  a  yellowifh  or 
rufty  colour,  and  lels  rich.  (3.)  Zinn-Jiein ,  Tin- 
Hone,  much  poorer  in  Tin,  and  intermixed  with  a 
much  larger  proportion  of  ftony  and  other  mineral 
matters.  (4.)  Tin  ere  participating  of  Iron,  called 
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by  the  miners  JVolfffant  (f). - Affays  of  Tin  ore  T  i  n. 

are  made,  in  the  common  manner,  with  black  flux. 

In  the  large  way,  the  richer  ores  are  barely  melted 
down  among  the  fuel  ;  the  poorer  are  previoufly 
damped  and  wafhed. 

The  Englifh  and  Malacca  Tin  are  much  purer  than 
the  Saxon,  Bohemian,  or  fuch  as  is  prepared  in  any 
other  country,  but  they  are  very  rarely  to  be  met 
with,  at  lead  in  their  pure  Hate.  In  Holland,  every 
Tin-founder  has  Englifh  ftamps ;  and  whatever  his 
Tin  be,  the  infcription  Block  Tin  makes  it  pafs  for 
Englifh.  The  Englifh  Tin  is  never  worked,  in  Eng¬ 
land  itfelf,  without  addition :  all  the  wrought  Tin 
imported  from  thence,  we  may  be  fure,  has  an  ad¬ 
mixture  of  fome  other  metal :  the  un wrought  may 
be  looked  upon  as  unalloyed. 

The  fubdances  mixed  with  Tin  are  various ;  and  pewter* 
every  workman  keeps  his  mixture  a  fecret :  fome  are 
greatly  fuperior  to  others  :  I  remember  fome  perfons 
in  England,  not  above  three,  whofe  Pewter  was  hard 
and  fonorous,  and  almoft  of  a  Silver  whitenefs.  In  Eng¬ 
land,  I  rarely  found  any  Lead  in  Pewter,  though  we 
[in  GermanyJ  employ  it  in  a  large  proportion :  the 
Englifh  feem  to  avoid  that  metal,  and  very  juftly,  as 
it  injures  the  found  and  the  colour  of  the  Tin,  and  ren¬ 
ders  the  veffels  made  from  it  apt  to  communicate 
dangerous  qualities  to  any  kind  of  acid  liquors  or 
foods.  The  compofition  of  the  more  edeemed  kinds 
of  Pewter  is  worthy  of  a  chemical  enquiry  :  without 
knowing  their  compofition,  the  workman  can  never 
imitate  them  •,  and  that  can  be  determined  only  by 
chemical  experiments,  unlefs  chance  fhould  make  the 
difcovery.  The  principal  fubdances  made  ufe  of  are, 
martial  Regulus  of  Antimony,  Zinc,  Bifmuth,  Cop- 

K  2  per, 

(f)  <Ti;i  ore. ~)  Tin  is  rarely  or  never  found  native  in  the  earth.  Its 
ores  are  generally  met  with  in  fmail  mafles,  feldom  exceeding  two  or 
three  ounces  in  weight,  intermingled  with  a  large  proportion  of  earthy 
matter.  They  are  of  an  angular  figure,  moderately  hard,  and  reina: k- 
ably  heavy  ;  the  richer  forts  are  heavier  than  pure  j'in  itfelf.  I  heir 
colour  is  moll  common Iv  brown  or  hlackifh  :  iometimes,  but  very 
rarely,  they  are  white  and  femitianiparent. 
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'in.  per,  Iron,  Princes-metal :  each  of  thefe,  or  two  or 
three  of  them  mixed  together,  make  the  Tin  hard 
and  fonorous,  and  of  a  whitenefs  approaching  to  that 
of  Silver ;  but  much  depends  on  the  proportion  :  of 
feverai  of  them,  two  or  three  pounds  are  fufficient 
for  an  hundred  weight  of  Tin.  The  Dutch  put  a 
whole  pound  of  Lead  to  ten  pounds  of  Tin. 

The  workmen  have  two  methods  of  diftinguifhing 
the  admixtures  of  Lead  with  Tin,  and  judging  of  the 
quantity  of  Lead.  The  firfl  is  by  biting  it  with  the 
teeth  :  pure  Tin  makes  a  crackling  noile,  and  the 
more  Lead  it  holds  the  lefs  it  crackles.  The  other 
is,  by  calling  a  ball  of  pure  Tin,  and  another  of  the 
Tin  to  be  examined,  in  the  fame  mould  :  the  more 
this  lalt  bullet  exceeds  that  of  the  pure  Tin  in  weight, 
the  more  Lead  it  contains  (g).  Lead  may  be  difco- 
vered  alfo  by  vegetable  acids,  as  diililled  Vinegar, 
Lemon-juice,  &c.  which  diifolve  Lead,  and  have 
fcarcely  any  adlion  on  pure  Tin. 

CLASS 

(g)  Examination  of  the  purity  of  Tin  by 'weight.']  Dr.  Brandt' has 
given  a  paper  in  the  Swedifh  Tranfa&ions  (1744)  proving,  from  ex¬ 
periment,  that  the  finenefs  of  worked  Tin  may  be  allayed  with  great 
accuracy  from  its  weight,  without  melting,  or  injuring  the  figure  of  the 
vejfTeL  He  found  that  a  piece  of  fine  Tin,  weighing  in  the  air  531 
grains,  loft  in  water  75 1:  that  a  piece  of  four- damped  Tin,  of  the’ 
lame  weight  (compoled  according  to  the  royal  ordonnance,  of  97  parts 
of  fine  Tin  and  3  of  Lead)  loft  in  water  72-I :  that  the  fame  weight  of 
thrice-ftamped  Tin  (in  which  the  proportions  are  83  of  fine  Tin  to  17 
of  Lead)  loft  in  water  68f and  that  the  fame  quantity  of  double- 
ftamped  Tin  (confiding  of  66|Tin  and  2 3 1  Lead)  loft  64.  Upon 
thefe  principles,  when  wrought  Tin  was  brought  to  he  allayed,  inftead 
of  taking  off  any  part  of  the  veftels  for  an  experiment  by  fufion,  he 
weighed  them  entire  in  air  and  in  water  :  when  the  lofs  in  water  was 
proportionably  lefs  than  that  of  the  ftandard  bar,  they  were  judged  to 
contain  too  much  Lead,  and  a  further  examination  always  ftiewell  that 
they  did.  He  obferves  that  this  method  has  one  great  advantage  in 
common  bufmefs,  that  large  utenfils  are  allayed  to  a  greater  degree  of 
mcety  than  final!  fpecimens  5  the  accuracy  depending  on  the  fenfibility 
ot  the  balance,  and  large  balances  being  more  fenfible,  or  turning  with 
a  lets  weight  in  proportion  to  the  whole  quantity  they  are  loaded  with, 
tnan  final!  ones  :  a  good  allay  balance  did  not  turn  with  lefs  than  the 
7ooo.th  part  of  the  weight  upon  each  arm  ;  whilft  an  ordinary  large 
balance,  winch  bore  on  each  arm  800  pounds,  turned,  when  loaded, 
with  the  25600'th  part  of  that  weight. 
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CLASS  III.  Semimetals. 


Metallic  bodies  not  bearing  the  hammer ;  volatile 

in  the  fire . 

I.  MERCURY,  or  QUICKSILVER. 


MERCURY  is  a  fluid  metallic  fubflance,  not  Mer- 
moiftening  the  hands  ;  perfectly  opake  ;  of  a  cury. 
bright  filver-coloiir,  refembling  Lead  or  Tin  when  ^ 

melted  ;  entirely  void  of  tafle  and  fmeli ;  extremely  Its  gen.®ral 
enviable  (h)\  not  congealable  in  the  greateir  degree 
of  cold  hitherto  known  (/). 

It  is  the  moft  ponderous  of  all  fluids,  and  of  all 
known  bodies  except  Gold  [and  Flatina  :  ]  its  gravity 
is  to  that  of  water  nearly  as  14  to  1  j  a  cubic  foot  of 
Quickfilver  weighing  947  pounds,  whilft  a  cubic  foot 
of  water  weighs  but  70  :  it  is  found  to  be  heavier  in 
winter  than  in  fummer,  in  proportion  of  eleven  ounces 
thirty-two  grains,  to  eleven  ounces  feven  grains.  In 
confequence  of  its  great  denfity,  it  is  of  all  fluids  the 
coldeft  to  the  touch  :  the  hand  cannot  be  kept  one 
quarter  of  an  hour  in  a  quantity  of  Quickfilver  with 
lafety.  Of  all  fluids  likewife  it  grows  hotteft,  (not 
really,  but  apparently)  from  the  application  of  an 
equal  external  heat. 

I  '  K  3  In 

(h)  Mercury ,  extremely  dluifible  .~\  In  fmall  drops,  it  a  flumes  a 
fpherical  figure.  The  globules  divide,  from  the  flighted:  touch,  into 
numerous  fmaller  ones,  each  further  divifible  by  the  fame  means  :  the 
minuteft  that  can  be  diftinguifhed,  by  the  naked  eye,  or  microfeopes, 
appear  perfeCl  fpecula,  very  vividly  reflecting  the  images  of  neighbour¬ 
ing  objeCts.  They  lofe  their  fphericity  if  placed  upon  certain  metals, 
particularly  Gold  ;  on  which  the  mercurial  globules  fpread  themfelves, 
like  water  upon  moid  bodies,  and  thus  difeover  their  great  affinity 
with  it.  This  fluid  may  be  drained,  by  moderate  preflure,  through  the 
pores  of  leather  ;  and  thus  freed  from  dud  or  other  like  impurities  that 
may  be  accidentally  blended  with  it. 

(i)  Not  conpyalabled\  Though  it  never  has  been  known  to  become 
folid  from  cold,  it  has  fometimes  been  obferved,  in  very  intenfe  colds, 
produced  by  artificial  mixtures,  to  lofe  conflderably  of  its  fluidity. 

There  is  an  indance,  in  the  Ada  nature  curioforum ,  tom.  vii.  ol  its 
acquiring  the  confidence  of  a  foft  Amalgam,  or  a  mixture  of  Mercury 
with  one  fourth  its  weight  of  Lead  or  Tin. 
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Mer~  In  a  heat  below  ignition,  it  totally  exhales  in  ex- 
euRY.  tremely  thin,  fubtile,  penetrating  fumes,  which  con- 
de'nfe  into  running  Mercury  again.  The  admiffion 
of  air,  which  changes  the  fumes  of  the  other  femi- 
metals  into  a  powdery  calx,  has  not  that  effeft  upon 
thefe  of  Quickfilver  (k), 

;  "  .  '  It 

(k)  Change— into  calx.-]  This  femimetal  is  neverthelefs  convertible, 
if  not  into  a  true  ca!x,  yet  into  the  appearance  of  one,  by  a  long  continu¬ 
ance  of  a  heat  juft  not.  ftrong  enough  to  difiipate  it.  By  degrees  it  changes 
into  a  powder,  at  firft  alb  coloured,  afterwards  yellow,  at  length  of 
a  bright  red  colour,  and  of  an  acrid  tafte. This  proves  lefs  volatile 
in  the  fire,  than  the  Mercury  in  its  fluid  ftate.  It  fupports,  for  a  time, 
even  a  degree  of  red  heat.  In  the  focus  of  a  btirning-glafs,  it  is  faid, 
if  expofed  upon  a  tile,  to  vitrify,  on  a  piece  of  charcoal  to  revive  into 
running  Mercury,  before  it  exhales.  Evaporated  by  common  fire,  it 
leaves  a  fmall  portion  of  alight  brown  powder  ;  which,  as  Boerhaave 
relates  (in  the  Philofophjcal  Tranfafifions)  bore  a  blaft  heat,  fwelled 
into  a  fpongy  rpafs,  formed  with  Borax  a  friable  vitreous  fiubftance,  but 
jn  cupeilation  vaniftred. 

By  a  heat  no  greater  than  that  of  the  human  body,  or  even  of  boil¬ 
ing  water,  though  continued  for dome  years,  only  a  I’m  all  portion  of  the 
Mercury  is  converted  into  powder.  The  powder  thus  obtained  appears 
of  a  dark  greyifti  or  black  bolour.  C'onftant  triture,  pr  agitation, 
produce  a  change  fimilar  to  that  effected  by  this  low  degree  of  heat* 
^nd  in  a  far  (hotter  time. 

As  Mercury  a  (fumes  thefe  adventitious  forms,  without  communica¬ 
tion  with  the  air,  or  the  ipfs  of  any  of  itO  parts,  it  recovers  its  own 
without  addition.  Both  the  red  and  the  black  powders,  expofed  barely 
to  a  fire  fufficiently  to  elevate  them,  return  into  fluid  Mercury  again. 
The  red  powder  has  been  revived  into  Quickfilver  by  fimply  grinding 
it  in  a  glafs  mortar. 

Repetitions  of  thefe  operations  occafion  no  permanent  change  in  the 
Quickfilver.  Boerhaave  had  the  patience  to  diftil  Mercury  five  hundred 
and  eleven  times  fucceffively  ;  to  keep  it  in  conftant  agitation  for  many 
months;  to  digeft  it,  for  upwards  of  fifteen  years  together,  in  low  de- 
,  giees  of  heat,  both  in  open  apd  clofe  veffels,  by  itfilf  and  in  conjunc¬ 

tion  with  other  metallic  fubftances  ;  and  received  from  all  his  labours 
only  this  refult,  that  Mercury  is  not  by  any  of  thofe  means  to  be  changed, 
ft  were  to  be  wiftted,  that  this  indefatigable  enquirer  had  purfued  pro- 
ceftes  more  agreeable  to  the  general  doftrine  of  thofe  who  pretend  tq 
have  changed  it.  It  is  not  by  low  degrees  of  heat,  but  by  the  ftrongeft 
jt  car.  fuftain,  that  the  phiiofophers  by  fire  think  to  lay  fetters  on  this 
fugitive  metal. 

Dr.  Brandt  amalgamated  fine  Gold  with  a  large  proportion  of  Quick? 
filver,  and  having  drained  off  the  fuperfluous  Mercury,  dlgefted  the 
Amalgam,  in  a  clofe  fitopt  veffel,  for  two  months,  with  iuch  a  heat, 
that  a  part  of  the  Quickfilver  fublirped  into  the  neck  of  the  Glafs. 
The  matter  being  then  ground  with  twice  its  weight  of  Sulphur,  and 
paged  with  a  gradual  fire  in  a  crucible,  a  fpongy  calx  remained, 
which  being  melted  with  Borax,  and  afterwards  kept  in  fufion  by  itfelf 
for  half  an  hour  jn  a  very  violent  fire,  full  retained  fo  much  of  the 

Quickfilver* 
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It  difTolves  in  all  the  mineral  acids,  but  with  dif-  Me  li¬ 
ferent  degrees  of  facility  •,  and  proves  itfelf  a  men-  CURv* 

K  4 

A  men- 

Qmckfilver,  as  to  prove  brittle  under  the  hammer,  and  appear  inter- 
naily  of  a  leaden  hue.  The  metal  being  amalgamated  with  frefh  Mer¬ 
cury,  the  Amalgam  again  ground  with  Sulphur,  and  expofed  to  an 

intenfe  fire,  a  ipongy  calx  remained  as  before. - This  calx  being 

digefted  in  two  or  three  frefh  parcels  of  Aqua  regia,  a  fmall  poition  of 
whitifh  matter  remained  at  1  art  undiflolved.  The  paper  which  covered 
the  cylindrical  Glal's  wherein  the  digeffion  was  performed,  contracted 
from  the  vapours  a  deep  green  ciicular  fpot  in  the  middle,  with  a 
ftnaller  red  one  at  the  fide;  whereas  the  Aqua  regis  digefted  in  the 
f  me  manner  by  itfelf,  or  with  Gold,  or  with  Mercury,  gave  no  ftain. 

The  firft  folution,  on  the  addition  of  Oil  of  Tartar  per  deliquium, 
grew  red  as  blood;  on  Handing  it  depcfited,  firft  a  little  yellow  calx 
like  Aurum  Fulminars,  afterwards  a  bright  matter  like  fine  Gold, 
and  at  laft  a  paler  Precipitate  inclining  to  green  ;  its  own  deep  red 
colour  and  tranl'parency  continuing  unchanged.  Being  now  committed 
to  diflillation,  a  colourlefs  liquor  arofe  ;  and  the  refiduum,  perfectly 
exiiccated,  yielded  on  edulcoration  a  yellow  calx  of  Gold,  which  the 
alcaline  Lixivium  had  been  unable  to  precipitate.  The  fecond  folution 
turned  green  on  the  admixture  of  the  alcaline  liquor,  and  let  fall  a 

white  Precipitate,  which  edulcorated,  looked  black  and  brown. - 

The  feveral  precipitates  were  calcined  with  twice  their  weight  of  Sul¬ 
phur,  and  then  melted  with  four  times  their  weight  of  Flint  and  twelve 
of  Pot-afli,  in  a  fire  vehemently  excited  by  bellows.  The  fcoria  ap¬ 
peared  of  a  golden  colour,  which  on  pulverization  and  edulcoration 
vanifhed.  At  the  bottom  was  a  Regulus,  which  locked  bright  like  the 
pureft  Gold,  but  was  not  perfectly  malleable.  Broke,  it  appeared  in¬ 
ternally  white,  and  the  white  part  amounted  to  at  leaft  one  third  its 
bulk.  Betides  this  lump  of  metal,  there  were  feveral  fmalier  ones, 

white  like  Silver,  and  foft  as  Lead. - This  remarkable  experiment 

was  made  in  the  Royal  Eiaboratory  at  Holm,  and  communicated  in 
the  ASia  literaria  fuecia  for  the  year  1731.  The  author  concludes 
from  it,  that  a  portion  of  Quickfilver,  and  a  very  confiderable  one,  is 
detained  and  fixed  by  digeffion  with  Gold,  f’o  as  not  to  be  diifipable  by 
the  moft  intenfe  fires.  He  exprefsly  mentions  the  Gold,  made  ufe  of, 
being  highly  refined  ;  and  though  he  does  not  inform  us  what  the 
Mercury  was,  it  feems  hard  to  fufpeft  that  this  accurate  and  expert 
chemift  fhould  employ,  for  fuch  a  curious  purpofe,  Mercury  whofe 
purity  from  Lead,  or  the  other  fubffances  with  which  it  is  fometimes 
l'ophifticated,  he  had  not  duly  examined. 

Some  have  pretended  to  convert  Quickfilver  into  a  limpid  water, 
capable  of  diflolving  metals,  and  producing  extraordinary  effects  on 
them.  This  is  attempted  by  expofmg  the  Mercury  to  the  Hidden  action 
of  a  ftrong  fire.  A  tall  Iron  vcffel,  furniflied  with  a  capacious  head, 
aiudels,  and  a  recipient,  is  heated  to  a  white  heat,  and  the  Quickfilver 
inje6fed,  by  a  very  fmall  quantity  at  a  time,  through  an  aperture  made 
for  that  purpofe  near  the  top.  Kunckel  has  fhewn  the  fallacy  of  this 
procefs  ;  that  the  liquor  fometimes  collected  in  the  receiver  is  no  other 
than  a  merely  aqueous  one,  accidentally  contained  in  the  Mercury  or 
forced  out  from  the  luting,  in  no  refpeft  different  from  common  water. 

I  have  oftener  than  once  repeated  the  experiment  with  pure  dry 
Mercury,  without  being  able  to  obtain  the  lealt  appearance  of  any 
moifturo* 
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Mhr-  ftruum  for  fundry  metallic  bodies  (/).  It  has  the 
.  Srea^e^  affinity  with  Gold  *,  adhering  to  and  diffiolving 

that  metal  the  molt  readily  of  all.  It  unites  alfo  with 

Silver  y 


(/)  A  menjh'uum  for  metals.~\  There  are  three  metallic  bodies,  which 
Mercury  does  not  diffolve  or  unite  with  ;  Iron,  Arfenic,  and  the  femi- 
jneLal  called.  Fickel.  It  will  in  feme  cafes  abforb  metals,  particularly 
Gold  and  Silver,  from  their  folutions  both  in  acid  and  in  alcaline  li- 
quois  ;  hut  does  not  aft  upon  any  metal  when  combined  with  Sulphur, 
on  P^cipitates^  made  by  alcahes,  nor  on  calces  prepared  by  fire. 

hatever  metal  it  is  united  with,  it  conftandy  preferves  its  own  white 

colour. 

Saline  liquors  diffolve  only  a  certain  quantity  of  metals  ;  which  they 
carry  with  them  through  all  the  ftrainers  that  the  liquor  is  capable  of 
palling  by  ltfelf.  Mercury  unites  with  any  proportions,  forming, 
with  dnrerent  quantities,  amalgams  of  different  degrees  of  confillence. 
Prom  the  fluid  ones  great  eft  part  of  the  Quickfdver  may  be  feparated 
by  colature.  Bifmuth  is  the  only  metallic  body,  which  is  fo  far  at¬ 
tenuated  by  Mercury,  as  to  pafs  through  leather  with  it  in  any  confide  - 
iaK  quantity  ;  and  Lead  is  the  only  one,  to  which  Bifmuth  communi- 
^  lat>  ProPerty  any  confiderable  degree. 

Bifmuth  promotes  the  aftion  of  Mercury  upon  Lead  in  a  remarkable 
manner^  Quickiilver  impregnated  with  one  fourth,  one  eighth,  one 
twelfth  its  weight  of  Bifmuth,  diffoives  maffes  of  Lead,  iiTa  gentle 
warmt  $  without  the  agitation,  or  triture,  or  comminution,  or  melting 
neat,  neccffary  for  uniting  Lead  with  pure  Mercury.  Thefe  experi¬ 
ments  I  made,  fome  years  ago,  on  a  report,  that  an  eminent  French 
rurgeon  bad  discovered  a  fafe  menltruum  for  diffolving  pieces  of  Lead 
lodged  m  cavities  of  the  human  body. 

On  triturating  or  digefting  amalgams  for  a  length  of  time,  ablackifh 

01  /u  j  £°  ,ed  Powder  arifes  to  the'  furface,  and  may  be  readily 
warned  off  by  water.  Some  of  the  chemifts  have  imagined,  that  the 
amalgamated  metal  is  here  refolved  into  its  conflituent  parts.  But 
pure  Mercury,  as  we  have  already  feen,  is  convertible  by  itlelf,  on  the 
ame  treatment,  into  a  fimilar  powder  5  and  the  metallic  particles,  united 
in  this  procefs  with  the  mercurial  powder,  are  found  to  be  no  other  than 
tne  metal  in  its  entire  fubffance.  Some  metals  feparate  much  more 
f lowly  and  difficultly  than  others  ;  Gold  and  Silver  the  moft  fo. 

t  ,0  laid  tii.it  the  Qiiickfilver,  in  thefe  powders,  proves  more  volatile 
than  m  its  common  fluid  ftate  5  that  if  the  powder,  which  feparates 
:  om  f  arfla  &am  Lead,  be  committed  to  diffillation  with  Vinegar 
in  a  tail  vefle],  the  Mercury  will  rife  before  the  Vinegar  boils  5  that  by 
a  fixe  artifice,  Quickiilver  may  be  made  to  diftd  even  in  a  iefs  degree 
of  heat  than  that  of  the  human  body.  This  I  relate  upon  the  authority 
of  boerhaave  5  having  never  been  able  myfelf,  though  the  trials  were 
often  repeated,  to  fucceed. 


On  expofmg  amalgams  to  a  fire  gradually  raifed  to  ignition,  the 
f  rcury  freely  exhales,  leaving  the  metal  behind  in  form  of  a  very 
iuntue  powder.  A  fmall  portion  of  fome  of  the  metals  generally  arifes 
along  with  the  Quickiilver.  Thus  Mercury  diftilled  from  Lead,  Bif¬ 
muth  01  I  in,  appears  lefs  bright  than  before,  ftains  paper  black,  fome- 
pmes  exhibits  a  /kin  upon  the  furface,  and  does  not  run  freely  or  into 
jognq  gioouies.  Boyle  relates,  that  hp  has  obferved  the  weight  of.  the 

Mercury 
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Silver ;  lefs  eafily  with  Lead  ;  ftill  lefs  fo  with  Tin  ;  Mer- 
very  difficultly  with  Copper ;  moll  difficultly  of  all  cltry, 
with  Iron,  to  which  it  feems  to  have  infuperable  re- 
pugnance.  It  does  not  eafily  take  up  Bifmuth  or 
Regulus  of  Antimony,  unlefs  they  are  previoufly 
mingled  with  other  metals,  or  dilpofed  to  unite  with 
it  by  particular  managements.  After  it  has  been 
combined  with  either  of  thefe,  it  throws  them  out  ao-ain 
upon  digeftion.  Bifmuth  neverthelefs  difpofes  feme 
other  metals,  particularly  Lead,  to  fuch  an  intimate 
union  with  Mercury,  as  to  pafs  along  with  it  through 
the  pores  of  leather.  Quickfilver  mingles  alio  with 
various  faline  fubltances,  and  with  Sulphur  *,  with 
which  laft  it  forms  a  black  mafs  called  athiops^  which 
changes  on  fublimation,  into  a  red  one  called  Cin¬ 
nabar. 

The  gravity  and  divifibility  of  Mercury  renders  Howto  be 
great  precaution  necelfary  in  regard  to  the  veffels  in  keVu 
which  any  conliderable  quantities  are  exported  or 
kept ;  the  fmalleft  hole  or  crack  permitting  it  to 
efcape.  Metalline  veffels  are  improper  ;  and  glafs  or 
earthen  ones  are  too  liable  to  break.  The  veffels 
commonly  made  ufe  of  are,  either  compa6t  wooden 
ones  •,  or  ftrong  thick  leather,  in  which  all  the  Spanifh 
Mercury  is  brought  from  America;  or  thick  glafs 
bottles,  or  turned  wooden  boxes  fecured  in  leather.  ^  * 

There  are  fundry  methods  mentioned  in  books  for  Methods 
judging  of  the  goodnefs  of  Quickfilver ;  but  they  feem  °Ludgins 
to  be  built  upon  vain  conceits  about  the  Mercuries  °jtyfs  pu~ 
of  metals.  Some  direct  the  Quickfilver  to  be  ex- 

pofed 

Mercury  fenfibly  increafed  by  diftillation  from  Lead,  and  this  when 
only  a  moderate  fire  was  made  ufe  of. 

Mercury  amalgamated  with  ftellated  Regulus  of  Antimony,  digefted 
for  tome  hours  and  then  diftilled  off,  is  faid  to  become,  by  a  few  re¬ 
petitions  of  the  procefs,  more  ponderous  and  more  adlive  ;  the  animated 
or  philofophic  Mercuries  of  fome  of  the  alchymifts,  are  fuppofed  to 
have  been  Quicklilver  thus  prepared.  By  the  fame  or  by  fimilar  procelfes 
feem  to  have  been  obtained  the  curious  Mercuries  which  Boyle  declares  , 
he  was  in  pofTehion  of  and  made  himfelf ;  which  “  were  confiderably 
“  heavier  in  fpecie  than  common  Quickfilver  —  diflolved  Gold  more 
readily — grew  hot  with  Gold,  fo  as  to  be  offenfive  to  the  hand 
Jmd  elevated  Gold  in  diftillation.”  See  his  producibility  of  chemical 
principles,  p.  209,  and  the  Philosophical  Tranfa&ions,  No.  122? 
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pofed  to  the  fire,  and  the  colour  of  its  fumes  exa¬ 
mined.  Green  or  yellow  tumes  denote  a  folar,  bluilh 
ones  a  lunar,  and  reddifh  brown  a  venereal  Mercury. 
A  jovial  Mercury  is  didinguiflied  by  a  whitifh  colour 
of  the  fumes,  a  faturnine  by  an  afii-grey  colour,  and  a 
martial  by  a  dark  yellow.  Others,  difregarding  the 
fumes,  attend  only  to  the  fpot  which  remains  upon  eva¬ 
porating  forne  of  the  Quickfilver  in  a  Silver  fpoon. 
If  the  fpot  is  yellow  or  white,  the  Mercury  is  held 
to  be  good,  the  yellow  colour  being  fuppofed  to  pro¬ 
ceed  from  Gold,  and  the  white  from  Silver.  A  brown 
or  black  fpot  on  the  other  hand  is  a  mark  that  the 
Mercury  is  of  a  bad  kind  ;  thefe  colours  proceeding 
from  Copper  or  fome  of  the  bafer  metals. 

We  need  not  however  be  felicitous  about  the  colour 
either  of  the  fumes  or  the  refiduum.  If  any  pow¬ 
dery  or  any  actual  matter  at  all  is  left,  we  may  be 
fure  that  the  Quickfilver  is  adulterated,  moft  proba¬ 
bly  with  Lead ;  a  confiderable  portion  of  that  metal 
being  mifcible  with  Mercury,  by  the  mediation  of 
Bifmuth,  riot  only  without  deltroying  its  fluidity,  but 
fo  as  to  pafs  with  it,  by  prefifure,  through  leather. 
It  is  not  needful  to  fuffer  the  Mercury  to  exhale  in 
the  air,  in  order  to  difeover  its  adulteration  ;  it  may 
be  all  faved,  by  diddling  it  in  a  retort.  If  it  totally 
arifes,  without  leaving  any  refiduum,  we  may  be 
fatisfied  of  its  purity.  The  abufe  may  be  detedted 
alfo  dill  more  commodioufly  and  expeditioufly,  with¬ 
out  a  retort,  or  a  Silver  fpoon,  or  a  crucible,  or 
fire.  If  a  little  of  the  Quickfilver  be  diflblved  in 
Aqua  fortis,  a  wdiite  precipitation  will  prefently  be¬ 
tray  the  Lead.  The  external  marks  of  its  purity 
are  its  whitenefs  and  brightnefs,  and  the  facility  of 
its  running  when  a  little  is  dropped  on  a  table,  £sV. 
The  marks  of  its  impurity  are,  its  appearing  dudy, 
contradting  a  fkin  on  the  furface,  running  flowly, 
and  leaving  a  drofly  matter  behind. 

There  are  different  methods  of  purifying  Quick¬ 
filver  ;  as  draining  through  leather ;  trituration  or 
ablution  with  Vinegar,  with  Vinegar  and  Salt,  with 

Sope- 
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Sope-leys,  with  redtified  Spirit  of  Wine,  and  with  Mer- 
Aqua  fortis;  and  diftillation,  either  without  addi-  curt. 
tion,  or  with  alcaline  Salts,  Quicklime,  or  Iron 
filings.  When  Quickfilver  is  only  fuperficially  mixed 
with  dull  or  earthy  powder,  {training  through  leather 
is  fufficient  for  its  purification.  If  any  foulnefs  ftill 
remains.  Spirit  of  Wine  will  wafh  it  off.  Undtuous 
or  oily  impurities  require  ablution  with  Sope-leys. 

Lead  and  Bifmuth  are  molt  effectually  feparated  by 
making  the  Mercury  into  an  xthiops  with  a  fufficient 
quantity  of  Sulphur,  and  reviving  it  again  from  the 
tethiops  by  diftillation  with  twice  its  quantity  of  Quick¬ 
lime,  alcaline  Salt,  or  Iron  filings.  The  Mercury 
alone  will  diftill,  and  leave  all  its  impurities  behind. 
Sulphureous,  antimonial,  and  other  like  admixtures 
are  to  be  feparated  by  the  fame  means.  The  purifi¬ 
cation  by  Aqua  fortis  is  performed  by  taking  only 
a  fmall  quantity  of  .  the  acid  to  a  large  one  of  Mer¬ 
cury  ;  grinding  them  diligently  together,  and  then 
waffling  the  Quickfilver  with  water.  When  Mercury 
is  combined  with  Sulphur  into  Cinnabar,  the  revivifi¬ 
cation  of  it  does  not  well  fucceed  with  alcaline  Salts ; 
by  fixed  alcalies,  the  Sulphur  is  very  difficultly, 
and  not  perfectly,  abforbed ;  to  volatile  alcalies  it 
does  not  yield  at  all.  On  the  other  hand  it  is  ob- 
fervable,  that  metallic  bodies,  as  Iron,  Lead,  Tin, 
Regulus  of  Antimony,  readily  detain  the  Sulphur  in 
diftillation,  and  fuffer  the  Mercury  to  arife  pure. 

The  largeft  quantities  of  Mercury  are  employed  Ufea. 
for  metallurgical  operations.  Gold  and  Silver  are 
.extracted,  in  the  Spaniffi  Weft-Indies,  from  their 
ores  or  matrices,  by  amalgamation  with  Mercury ; 
and  both  metals  are  recovered  by  the  fame  means, 
when  blended  in  minute  particles  with  earthy  matters, 
as  in  filing  or  working  them.  Amalgamated  with 
Tin,  it  makes  the  foil  for  looking-glaffes,  and  re¬ 
flecting  balls.  It  is  ufed  alfo  for  gilding  on  Silver, 
for  anatomical  injections,  for  weather-glaffes,  and 
fundry  other  purpofes.  In  vacuo,  it  appears  lumi¬ 
nous,  and  is  then  called  the  mercurial  Phofphorus. 


H°  Metallic  Bodies. 

Mer~  Quickfilver,  confidered  as  a  medicine,  is  a  fpecific 
again  ft  the  venereal  difeafe,  worms,  lice,  and  all  kinds 
The  venereal  diftemper  is  not  perhaps 
hiliory.  to  be  radically  cured  without  it,  but  againft  mfeds 
there  are  other  remedies  equally  if  not  more  effedual. 
It  is  commonly  fuppofed  to  have,  of  itfelf,  no  poi- 
fonous  quality  •,  but  appears,  from  experience,  ma- 
nifeftly  prejudicial  to  the  nerves  and  the  bones.  Its 
ill  effeds  are  moft  obfervable  in  thofe,  who  are  ex- 
pofed  to  its  fumes  •,  which  fumes  are  no  other  than 
perfed  Quickfilver,  as  any  one  may  be  convinced  by 
receiving  them  on  a  piece  of  moift  leather  or  cloth,  upon 
which  they  will  reunite  into  little  globules  of  Mer¬ 
cury.  Moft  people  admit  a  pernicious  quality  in  the 
fumes,  though  they  deny  it  in  the  Quickfilver ;  not 
confidering  that  the  fumes  are  only  the  Quickfilver 
itfelf,  divided  but  not  altered  by  the  heat.  Even 
mercurial  ointments  applied  externally  have  occalioned 
contradions  of  the  limbs,  corrolions  of  the  bones, 
and  other  dangerous  confequences.  How  foon  do 
the  miners  feel  its  ill  effeds,  though  they  neither 
anoint  with  it,  nor  fwallow  it,  nor  are  expofed  to  the 
fumes  into  which  it  is  refolved  by  fire !  they  firft 
become  paralytic,  and  fall  afterwards  into  a  faliva- 
tion.  Their  teeth  drop  out.  Violent  pains  in  the 
whole  body,  particularly  in  the  bones,  and  at  length 
death  fucceed.  It  may  be  proper  to  obferve,  that 
the  Spanilh  phyficians  treat  thefe  patients  in  a  different 
method  from  that  purfued  among  us  and  in  other 
countries.  They  expofe  them  frequently  for  a  con- 
fiderabie  length  of  time  to  the  open  air,  and  give 
Internally  nothing  but  abforbents. 

Quickfilver  is  employed  medicinally,  in  a  great 
variety  of  forms-,  in  its  crude  ftate ;  diffolved  in 
different  menitrua  ;  fublimed  with  them ;  precipitated 
them.  Eiude  Quickfilver  is  ufed  either  by  it- 
feiTr01I  cornp°htion  with  other  iubftances.  By 
itfeh,  in  a  large  quantity,  for  forcing  open  intef- 
linal  obftrudions :  combined  with  Sulphur,  into 
rfihiogs  mineral ;  with  powdered  Antimony  into  an 
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antimonial  athiops ;  with  different  un&uous  matters  Mer- 
into  ointments  and  plafters  both  for  venereal  complaints  cury. 
and  cutaneous  infe&s  ;  with  gums  and  gummy  refins  1 — 
into  venereal  pills.  The  belt  method  of  making  the 
sethiops  mineral  is,  to  put  the  flowers  of  Sulphur  into 
an  iron  mortar  over  the  fire,  till  they  begin  to  melt ; 
then  to  remove  the  mortar  from  the  fire,  and  fqueeze 
in  the  Mercury  through  leather  •,  and  grind  them  well 
together  with  a  warm  iron  pellle.  By  this  method 
they  will  unite  more  eafily,  and  more  perfectly  than 
by  trituration  without  heat.  —  Some  take  Quick- 
fi:v  :r,  powdered  Antimony,  Gum  guaiacum,  and 
maKe  them  into  a  mais  with  extradt  of  liquorice. 

Du  Moulin,  an  Englifh  phyfician,  abflained  from  all 
the  mercurial  preparations  made  with  Salts,  and  ufed 
only  the  following  pills :  Two  ounces  of  Quickfilver 
were  killed  with  three  ounces  of  Venice  Turpentine, 
then  mixed  with  powdered  Aloes,  Scammony  and  Co- 
locynth,  of  each  two  ounces,  and  a  drachm  of  Oil  of 
Cloves  ;  and  the  whole  made  into  a  mafs  with  a  proper 
;  quantity  of  Syrup  of  Buckthorn.  Some  grind  the 
Quickfilver  for  a  length  of  time  with  Sugar,  and  diffolve 
it  in  water.  Some  boil  Quickfilver  alone  in  water,  and 
thus  obtain  a  medicine  againft  worms.  If  the  diftilled 
waters  of  St.  John’s-wort,  Meadow-fweet,  or  Grafs- 
roots  be  made  ufe  of,  the  liquor  is  called  aqua  her - 
metica.  The  Mercury,  by  this  treatment,  does  not 
■i  appear  to  lofe  any  thing  of  its  weight;  but  the 
water  is  found  to  have  different  effe&s  from  thofe  of 
plain  water. 

The  chemical  preparations  of  Mercury  are  very  chemical 
numerous,  and  moft  of  them  unfafe  or  unneceffary.  prepara - 
Frederic  Hoffman  the  elder  juftly  obferves,  that  hetions* 
who  has  two  good  preparations  of  Mercury  needs  no 
more  :  and  in  effedf,  if  we  have  but  good  Mercurius 
dutcis  and  Cinnabar  for  internal  ufe,  and  corrofive 
Sublimate  and  red  Precipitate  for  external,  all  others 
are  fnpertluous.  Helmont  alledges,  that  fo  long  as 
Quickfilver  can  be  revived,  it  is  no  la fe  medicine  ; 
but  if  this  was  true,  no  mercurial  medicine  could  be 
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M£R”  fafe.  Mercury  eludes  all  our  attempts  to  analyle  or 
cury.  deftroy  it :  whatever  fubftances  it  is  combined  with, 
whatever  operations  it  is  fubmitted  to,  it  Hill  remains 
Mercury :  we  can  transform  it  into  a  variety  of 
ffiapes,  but  the  bare  adlion  of  heat,  or  the  reparation 
of  the  fubftances  joined  to  it,  conftantly  reftores  it 
again  to  its  own.  Thofe  who  affirm  Mercury  to  have 
been,  in  certain  operations,  irreducibly  deftroyed, 
feem  to  have  been  milled  by  an  opinion,  ftill  too  com¬ 
mon,  that  the  fever al  fubftances  employed  in  making 
a  preparation,  are  retained  in  the  produdh  How 
many  ftill  believe,  that  Aqua  fortis,  diftilled  from  a 
mixture  of  Vitriol  and  Nitre,  contains  the  vitriolic 
'as  well  as  the  nitrous  acid  ?  that  corrofive  Sublimate, 
made  with  Vitriol,  Nitre,  and  Sea-falt,  contains  the 
acids  of  the  two  firft  as  well  as  the  laft  ?  though  it  is 
certain,  that  the  vitriolic  acid  in  the  one  cafe,  and 
both  the  vitriolic  and  nitrous  in  the  other,  remain  at 
the  bottom  of  the  diftilling  or  fubliming  veffel.  In 
like  manner,  Butter  of  Antimony  has  been  fuppofed 
to  contain  the  Mercury  made  ufe  of  in  making  it, 
and  a  Precipitate  from  the  Butter  has  been  diftin- 
guiffied  by  the  name  of  Mercurius  vita  :  no  Mercury 
is  indeed  reducible  from  thefe  preparations,  but  if 
we  examine  the  matter  left  in  the  retort,  all  the  Mer¬ 
cury  employed  will  be  found  there. 

Solution  of  Mercury  is  commonly  made  in  Spirit 
of  Nitre  or  Aqua  fortis :  a  quantity  of  the  acid,  more 
or  lefs  in  proportion  to  its  ftrength,  is  poured  upon 
the  Quickfilver,  and  a  gentle  warmth  applied  till  the 
whole  of  the  Mercury  is  diffolved.  If  the  folution 
is  very  ftrong  of  the  Mercury,  a  part  will  cryftallize 
upon  the  removal  of  the  heat.  Both  the  folution  and 
the  cryftals  are  employed  for  other  preparations  .- 


Solution. 


Mercury  is  diffolved  alfo  in  Oil  of  Vitriol  ^  but  for 
this  purpofe  a  conliderable  heat  is  required.  Boer- 
haave  calls  this  folution  the  ignis  gehenna  or  inferndlis 
of  Paracelfus  •,  and  imagines,  that,  when  concentra¬ 
ted,  it  is  the  aurum  horizentale  of  Helmont.  If  the 
liquor  be  abftracted  to  drynefs,  a  white  mafs  re- 


\ 
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mains,  which,  on  the  affufion  of  water,  aflfumes  a  Mer- 
fine  yellow  colour,  and,  when  duly  edulcorated,  is  cury. 
called  turpethum  minerale ,  or  mercurius  pr^ecipitatus  ' — 
Jiavus  [m). 

The  mercurial  Sublimates  are  of  two  kinds ;  thofe  Corrofive 
made  with  the  acid  of  common  Salt,  and  thofe  with  Subliraate* 
Sulphur.  To  the  former  belong  corrofive  Sublimate, 
Mercurius  dulcis,  and  the  mercurial  Panacea;  the 
firft  of  which  is  the  bafis  of  the  other  two. - Corro¬ 

five  Sublimate  is  no  other  than  cryftals  of  Mercury 
made  with  the  concentrated  marine  acid,  by  means  of 
iublimation ;  fome  other  fubfbances  being  added, 
to  facilitate  the  union  of  that  acid  with  the  Mercury. 

For  combining  Quickfilver  with  the  acid  of  Sea-falt, 
it  is  neceflary,  that  either  the  Mercury  itfelf  be  pre- 
vioufly  diffolved  in  the  nitrous  or  vitriolic  acids,  in 
which  cafe  the  marine  will  attract  it  from  both ;  or 
that  the  marine  acid  be  united  with  fome  fixt  body, 

that 


(m)  Menjirua  of  Mercury.  ]  Aqua  fortis,  of  fuch  a  degree  of  drength 
as  to  diffolve  half  its  weight  of  Silver,  dilfolves  with  eafe  above  equal 
its  weight  of  Quickfilver  into  a  limpid  liquor,  intenfely  corrofive.  The 
folution  infpiffated,  or  the  cryftals,  affume,  on  being  moderately  cal¬ 
cined,  a  fparkling  red  colour. - Oil  of  Vitriol,  boiled  upon  Mercury 

to  drynefs,  corrodes  about  an  equal  weight  or  more,  into  a  faline  mafs 
partially  foluble  in  water.  Kunckel  obferves,  that  by  pouring  on  this 
white  mafs  a  very  little  water  at  a  time,  fo  as  not  to  turn  it  yellow, 
nearly  the  whole  will  be  diffolved.  A  total  folution  may  iikewife  be 
obtained  by  repeating  the  coftion  in  frefh  Oil  of  Vitriol. - The  ma¬ 

rine  acid  does  not  aft  upon  Mercury,  unlefs  highly  concentrated  and 
refolved  into  fume  j  in  which  date  it  corrodes  a  large  proportion  into  a 
colourlefs  cryftalline  mafs,  which,  according  to  the  quantity  of  the 
acid,  proves  either  pellucid,  diffoluble  in  water,  and  extremely  caudic  ; 
or  opake,  indiffoluble,  and  infipid. — - — It  has  the  greatell  affinity  with 
the  marine  acid,  and  the  lead  with  the  nitrous.  Silver  is  the  only 
metallic  body  befides,  which  is  precipitated  from  the  nitrous  by  the 
vitriolic,  and  from  the  vitriolic  by  the  marine  :  and  hence  Mercury 
may,  by  this  means,  be  effeftually  purified  from  admixtures  of  ail  other 

metals,  though  the  procefs  is  too  operofe  for  common  ufes. - Alca- 

line  Salts  precipitate  Mercury  from  all  acids.  Fixed  alcalies,  calcined 
with  animal  coals,  if  added  in  a  larger  quantity  than  is  fufficient  for  the 
precipitation,  rediffolve  what  they  had  before  thrown  down  :  volatile 

alcalies  have  no  fuch  effeft. - Vegetable  acids  do  not  aft  >n  the  lead 

upon  Mercury  in  its  metallic  date  j  but  fparingly  diffolve  it  when  re¬ 
duced  by  fire  into  a  powdery  form,  and  when  precipitated  by  alcalies 

from  the  mineral  acids. - It  is  faid  that,  when  triturated  with  Sugar 

and  a  fmall  proportion  of  effential  Oil,  it  dilfolves  in  water  j  and  that 
it  gives  a  violet  tinfture  to  pure  eflential  Oils,  particularly  that  of  Ju¬ 
niper-berries. 
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that  may  render  it  capable  of  bearing  a  confiderable 
heat,  as  it  naturally  is  in  common  Salt.  If  Mercury 
and  common  Salt  were  mixed  together,  and  expofed 
to  the  fire,  the  Mercury  would  diftill  by  itfelf  ;  but 
if  the  nitrous  or  vitriolic  acids  are  added,  thefe  extri¬ 
cate  the  marine,  which  now  corrodes  the  Mercury, 
and  arifes  along  with  it  in  form  of  a  white  cryftalline 
mafs.  There  are  many  different  methods  of  pre¬ 
paring  this  Sublimate,  as  (i.)  from  Mercury,  com¬ 
mon  Salt,  Nitre,  and  Vitriol ;  (2.)  from  Mercury, 
common  Salt,  and  Vitriol ;  (3.)  from  Mercury,  com¬ 
mon  Salt,  and  Spirit  of  Nitre;  (4..)  from  folution  of 
Mercury  in  Aqua  fords,  and  common  Salt;  (5.) 
from  folution  of  Mercury  in  Aqua  fortis,  and  Spirit 
of  Salt,  or  from  the  white  Precipitate ;  (6.)  from 
Mercury,  common  Salt,  N  itre,  and  Oil  of  Vitriol ; 
(7.)  from  edulcorated  Turpeth  mineral  and  common 
Salt;  (8.)  from  red  Precipitate,  common  Salt,  and 
Oil  of  Vitriol ;  (9.)  from  edulcorated  Turpeth  mineral 
and  Spirit  of  Salt;  (10.)  from  Mercury,  Sal  am¬ 
moniac,  and  Oil  of  Vitriol,  &c.  The  Sublimates 
obtained  from  all  thefe  mixtures  may  be  taken  indif- 
criminately  for  any  common  ufes  ;  though,  in  fome 
of  the  nicer  experiments,  confiderable  differences  are 
obferved  among  them,  efpecially  betwixt  thofe  made 
with  or  without  Nitre  or  its  acid,  and  more  particu¬ 
larly  where  the  fublimation  is  repeated  with  this  or 
that  addition. 

The  common  method  of  making  fublimate  at  Ve¬ 
nice,  London,  and  Amfterdam,  where  feveral  hun¬ 
dred  weight  are  fublimed  at  once  in  eight  large  glaf- 
les  placed  in  one  furnace,  is,  according  to  Tache- 
nius’s  account,  as  follows  :  two  hundred  and  eighty 
pounds  of  Quickfilver,  four  hundred  pounds  of  Vi¬ 
triol  calcined  to  rednefs,  two  hundred  pounds  of  Ni¬ 
tre,  the  fame  quantity  of  common  Salt,  and  fifty 
pounds  of  the  Caput  Mortuurn  remaining  after  a  for¬ 
mer  fublimation,  or,  in  want  of  this,  of  the  Caput 
Mortuurn  of  Aqua  fortis,  making,  in  all,  eleven  hun¬ 
dred  and  thirty  pounds,  are  well  ground  and  mixed 

together^ 
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together,  and  fet  to  fublime  in  proper  glafies  placed 
on  warm  allies  :  the  fire  is  increafed  by  degrees,  and 
continued  for  five  days  and  nights.  In  the  making 
fuch  large  quantities  iome  little  precautions  are  necei- 
fary,  which  thofe  conftantly  employed  herein  are  belt 
acquainted  with ;  the  principal  are,  the  due  mixture 
of  the  ingredients,  which  in  fome  places  is  performed 
in  the  fame  manner  as  that  of  the  ingredients  for  gun¬ 
powder  ;  that  a  helm  and  receiver  be  adapted  to  the 
fubliming  glafs,  to  fave  a  little  fpirit  which  arifes  ; 
that  the  fire  be  not  raifed  too  haftily ;  that,  when  the 
Sublimate  begins  to  form,  the  afhes  be  removed  from 
the  fides  of  the  glafs,  or  the  glafs  caution  fly  lifted  up 
a  little  from  the  afhes  ;  and  that  the  elaboratory  have 
a  good  chimney,  by  which  the  noxious  fumes  may 
freely  pafs  off.  The  quantities  above-mentioned 
yield  commonly  three  hundred  and  fixty  pounds  of 
Sublimate,  the  two  hundred  and  eighty  pounds  of 
Mercury  gaining  eighty  from  the  acid  :  fo  that  Sub¬ 
limate  confifts  of  about  feven  parts  of  Quickfilver, 
and  two  of  marine  acid.  The  makers  of  Sublimate 
in  France,  as  I  have  obferved  in  my  travels  in  that 
kingdom,  employ  in  one  operation  but  twenty  pounds 
of  Mercury  :  they  diffolve  the  Mercury  in  Aqua  for¬ 
ds,  .evaporate  the  foiution  to  drynefs,  mix  with  the 
dry  matter  twenty  pounds  of  decrepitated  Sea-falt  and 
fixty  pounds  of  calcined  Vitriol  j  and  then  proceed  to 
fublimation. 

This  preparation  is  violently  corrofive,  and  poi- 
fonous  in  a  high  degree  to  all  animals.  Solutions  of 
it  in  water  are  employed,  externally,  for  venereal  and 
other  foul  ulcers.  It  is  mixed  with  Antimony  for 
making  the  antimonial  Butter  and  Cinnabar,  with 
Tin  for  the  Spiritus  fumans  caffii ,  &c.  It  is  ufed  alfo 
in  fome  mechanic  bufineffes,  particularly  by  the  gold- 
fmiths.  Injedted  qn  fome  forts  of  brittle  Gold  in  fu- 
fion,  it  confumes  the  impurities,  and  renders  the  me¬ 
tal  malleable :  fee  page  60.  Some  have  affirmed, 
that  Sublimate  is  often  adulterated  with  Arfenic;  and 
propofed  its  turning  black  with  alcaline  Lixivia  as  a 
Vot.  I,  ,  .....  L  means 
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Mer-  means  of  difcovering  the  abufe.  But  this  adultera- 
cury.  tion  is  abfolutely  impracticable,  Arfenic  being  inca- 
pa|3|e  0f  arifing  in  fublimation  along  with  Mercury 
fublimate.  See  Arfenic.  If  Sublimate  indeed  was 
fold  in  Powder,  the  adulteration  might  be  pradifed ; 
but  we  may  be  always  certain  that  the  cryftalline 
cakes  have  buffered  no  fuch  abufe.  With  regard  to 
the  turning  black  with  alcalies,  it  is  fo  far  from  being 
a  mark  of  Arfenic,  that  the  belt  and  purefc  Mercu- 
rius  duicis  changes  to  a  blackifh  grey  colour  both 
with  fixt  and  volatile  alcalies. 

Mercunus  Mercurius  duicis ,  called  alfo  calomelas ,  manna  metal - 
dmcls'  lorum,  fanchymagogum  miner  ale ,  aquila  alba ,  and  draco 
mitigatus ,  is  a  combination  of  corrofive  Sublimate 
with  frefh  Mercury  ;  or,  more  properly,  it  is  a  com¬ 
bination  of  The  marine  acid  with  as  much  Mercury  as 
that  acid  is  capable  of  corroding  or  uniting  with ; 
whilft  the  corrofive  Sublimate  is  a  combination  of 
Mercury  with  as  much  dcid  as  it  is  capable  of  abforb- 
inm  The  Mercurius  duicis  is  fometimes  called  Mer- 

O  -  m 

curius  fublimatus  duicis  j  but  the  title  fublimatus  is  bet¬ 
ter  omitted,  left  the  foregoing  corrofive  Sublimate 
fhould  chance  to  be  confounded  with  the  mild  one  ; 
a  miftake  which  once  adually  happened,  and  which 
eoft  the  patient  his  life  r  the  perfon  who  made  up  the 
prefcription  pleaded  in  excufe,  that  he  knew  of  but 
one  Mercurius  fublimatus,  and  did  not  think  it  fafe  to 
tafte  whether  it  was  fweet  or  not. 

In  making  Mercurius  duicis ,  the  principal  point  is, 
to  take  crude  Quickfiiver  enough  to  fully  fatiate  the 
acid  of  the  corrofive  Sublimate.  Some  are  accuf- 
tomed  to  employ  an  under  proportion  of  Quickfiiver, 
with  a  view  to  render  the  preparation  of  a  fine  white 
colour  and  cryftdline  appearance  :  but  thefe  qualities, 
far  from  being  of  any  advantage  to  it,  or  any 
marks  of  its  goodnefs,  denote  rather  that  it  continues 
in  lome  degree  corrofive :  it  is  not  the  colour  or  cry- 
flalline  form  we  are  to  regard  ;  if  it  is  clean,  and  per¬ 
fectly  inlipid,  it  is  a  good  Mercurius  duicis.  The 
Mercury  fhould  be  taken  in  equal  quantity  to  the 
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Sublimate,  or  at  leaft  three  parts  of  Mercury  to  four  Mer- 
of  Sublimate;  the  ingredients  thoroughly  mixed  to-  cury. 
gether  in  a  glafs  or  fione  mortar  ;  then  poured  through 
a  long  funnel  into  a  glafs  body,  and  fublimed.  AH 
the  matter  which  arifes  is  to  be  reduced  again  into 
powder,  and  fublimed  a  fecond  time  in  a  frefh  ma- 


tras.  The  managements  to  be  obferved  in  the  pro- 
cels  are,  to  fet  the  glafs  pretty  deep  in  the  fand  5  not 
to  raife  the  fire  too  haftily  at  firft ;  and  as  foon  as 
the  fuperfluous  Quickfilver  has  arifen,  to  remove 
part  of  the  fand  all  round  the  fides.  The  fublima- 
tion  may  be  repeated  three  or  four  times,  or  oftener, 
but  this  nowile  contributes  to  the  perfection  of  the 
medicine:  if  there  is  Mercury  enough,  a  good  Mef* 
curius  dulcis  may  be  made  by  one  fublimation  ;  and 
if  there  is  not,  no  number  of  fublimations  will  fupply 
the  deficiency.  Mercurius  dulcis  might  be  made  even 
by  one  fingle  operation,  from  the  ingredients  which 
corrofive  Sublimate  is  prepared  from,  by  taking  the 
Mercury- in  a  fufficiently  large  quantity.  Some,  after 
having,  by  two  fublimations,  obtained  a  duly  dulci¬ 
fied  Sublimate,  have  fublimed  it  a  third  time  from  a 
little  common  Salt  and  Caput  Mortuum  of  Vitriol : 

■  this  renders  it  cryftalline,  but  at  the  fame  time  makes 
it  corrofive  again  by  fupplying  frefh  acid. 

The  mercurial  Panacea  is  a  Mercurius  dulcis,  fub-  Mercurial 
limed  eight  or  nine  times  or  oftener,  in  frefh  gl  a  fifes,  Panacca* 
then  digelted  in  Balneo  with  rectified  Spirit  of  Wine 
for  a  fortnight,  and  afterwards  dried.  There  is  alfo 
a  black  Mercurial  Panacea,  or  a  violet-coloured  Mer¬ 
cury  fublimate,  prepared  from  Mercury,  Sal  ammo¬ 
niac,  and  Sulphur,  by  repeated  fublimations  ;  but  it 
is  not  in  ufe.  It  is  pretty  extraordinary,  that  two 
|  volatile  fubftances,  often  fublimed  together,  fhould 
fix  one  another  :  that  corrofive  Sublimate  is  thus  fixed 


by  Sal  ammoniac,  fo  as  no  longer  to  fublime,  appears 
a  paradox,  but  is  a  fad;. 

There  are  two  mercurial  Sublimates,  made  with  C;nnabar 
Sulphur,  not  diftinguifhed  however  by  the  name  of ct  Antl* 

c  ,V  ,  AT’  •  r  n*  •  7  1  •  many. 

oubumates,  but  01  Cinnabars,  factitious  and  annmo- 
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Mer-  nial.  Both  Cinnabars  confift  wholly  of  Mercury  and 

cury.  Sulphur,  and  differ  only  in  the  manner  of  combining 
'them  together.  For  the  factitious  Cinnabar,  the 
Mercury  and  Sulphur  are  both  employed  in  their 
pure  Fate  ;  but  for  the  Cinnabar  of  Antimony,  the 
Quick'filver  is  previoufly  united  with  marine  acid 
into  corrofive  Sublimate,  and  the  Sulphur  is  united 
with  Regulus  of  Antimony  into  crude  Antimony. 
The  ufe  of  taking  the  ingredients  fo  combined  does 
not  regard  the  improvement  of  the  Cinnabar,  but  the 
obtaining  of  another  preparation  at  the  fame  time  : 
the  acid  of  the  Sublimate  forfakes  the  Mercury,  and 
corrodes  the  antimonial  Regulus ;  and  thefe  two,  dif- 
tilling  together,  form,  what  is  called,  Butter  of  An¬ 
timony  :  then  follow  the  Mercury  and  Sulphur  com¬ 
bined  into  Cinnabar.  The  antimonial  Cinnabar  is 
commonly  of  a  worfe  colour  than  the  factitious,  in¬ 
clining  to  blackifh,  from  the  proportion  of  Sulphur 
being  fomewhat  larger :  when  its  colour  turns  out 
the  beF,  it  is  not  at  ail  fuperior  to  the  other. 

Factitious  Factitious  Cinnabar,  called  fimply  Cinnabar  or 

Cmnabar.  Vermilion,  is  no  where  prepared  in  the  way  of  trade 
but  in  Holland  :  the  Dutch  have  not  themfelves  one 
grain  of  either  of  the  ingredients,  but  procure  them, 
with  fundry  others,  from  us  [in  Germany]  ;  and  then 
laugh  at  our  fimplicity  in  giving  up  to  them  Fieri 
profitable  manufactures.— — To  one  part  of  Sulphur 
they  take  from  fix  to  eight  parts  of  Quickfilver  ,  and 
having  melted  the  Sulphur,  Fir  in  the  Mercury,  and 
mix  them  thoroughly  together :  this  mixture  is  made 
in  the  quantity  of  an  hundred  weight  at  a  time.  For 
fubliming  veFels,  they  ufe  large,  oblong,  coated 
glafs,  or  earthen  jars  nearly  of  the  fame  width  from 
end  to  end  :  thefe  are  hung  in  a  furnace  by  a  Frong 
rim  of  Iron.  When  the  matter  is  put  in,  the  mouth 
of  the  veffel  is  covered,  the  fire  increafed  by  degrees, 
and  continued  for  feveral  hours,  till  all  the  Cinnabar 
has  iublimed  *,  care  being  taken  to  introduce  at  times 
an  Iron  rod  to  keep  the  middle  clear,  otherwife  the 
Cinnabar  concreting  there  and  Fopping  up  the  paf- 
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fage,  would  infallibly  burft  the  veflels.  I  remember  Mer- 
an  accident  of  this  kind  in  the  royal  garden  at  Paris  :  cury. 
Mr.  Boulduc  had  contrived  a  method  by  which  he  v — -v— 
faid  Cinnabar  might  be  fublimed  more  expedition  fly 
than  in  the  common  way  ;  but  the  blocking  up  of 
the  neck  of  the  veflel  not  being  provided  againft,  the 
whole  flew  in  pieces  at  once,  with  a  horrible  explo- 
fion  (n). 

The  Cinnabar  fublimes  in  large  cakes,  of  a  dark 
red  colour,  and  a  needled  or  ftriated  texture  like  An¬ 
timony.  The  Dutch  grind  it  into  powder  in  mills 
made  for  that  ufe ;  which  no  Arranger  is  permitted  to, 
fee  :  though  I  have  been  feveral  times  in  Holland, 
and  fpared  no  pains  or  expences,  1  have  never  been 
able  to  obtain  any  farther  information  about  this  part 
of  the  manufacture,  than  that  Urine  or  Brandy  are 
added  in  the  grinding.  The  painters  find,  that  the 
Vermilion  ground  by  the  Dutch  dries  fooner  than  any 
other,  and  hence  fufpeCt  that  home  foreign  matter  is 
mixed  with  it;  pure  Vermilion  drying  exceeding 
flowly :  in  fome  Parcels  white  or  red  Lead  are  laid  to 
have  been  difcovered,  though  fuch  as  I  examined  gave 

*  y  O 

no  marks  of  either  of  thefe,  only  a  fmall  portion  of 
brown  earth  being  left  upon  refubliming  it.  How¬ 
ever  this  may  be,  we  fhould  always  chufe,  for  medi¬ 
cinal  ufe  at  lead.  Cinnabar  in  the  cake,  as  being  lets 
liable  to  adulteration  than  that  which  is  ground  into 
powder.  Its  total  evaporation  in  the  fire  may  be 
looked  upon  as  a  fure  mark  of  its  purity. 

There  are  fundry  mercurial  Precipitates,  properly  Mercurial 
fo  called,  as  being  prepared  by  precipitating  Mer- Prec!pi" 
cury  from  its  folutions  in  acids  by  means  of  certain 

L  3  '  additions. 

( n )  Cinnabar. ]  Hoffman  gives  a  curious  method  of  making  Cinna¬ 
bar  without  i'ublimation  ;  by  fhaking  or  digefting  a  little  Mercury  with 
volatile  tinfture  of  Sulphur:  the  Mercury  readily  imbibes  the  Sul¬ 
phur  from  the  volatile  Spirit,  and  forms  with  it  a  deep  red  powder,  not 
inferior  in  colour  to  the  Cinnabar  prepared  in  the  common  manner.  I 
have  varied  the  experiment,  by  employing,  inftead  of  the  volatile  tinc¬ 
ture,  the  more  eafily  parable  folutions  of  Sulphur  made  with  fixt  al- 
calies,  and  with  Quick-lime  ;  and  with  thefe  alfo  I  have  obtained  a 
perfect  Cinnabar,  of  a  brighter  or  darker  colour  according  to  the 
proportion  of  Sulphur. 


tates. 


150  Metallic  Bodies, 

Mer-  additions.  Sea-falt,  Sal  ammoniac,  or  Spirit  of  Salt* 
curyc.  added  to  a  folution  of  Mercury  in  Aqua  fortis,  throw 
****~v~^  down  a  white  Precipitate,  differing  little  from  com 
rofive  Sublimate  ,  the  Mercury  forfaking  the  nitrous 
acid  in  which  it  was  diffolyed,  and  uniting  with  the 
marine  into  a  concrete  lefs  difioluble.  Spirit  of  Sal 
ammoniac,  added  to  the  fame  iolution,  throws  down 
a  white  Precipitate  much  lefs  corrofive.  Corrofive 
Sublimate,  difloived  in  water,  yields  alio  with  volatile 
alcalies  a  white  Precipitate  mild  like  the  preceding. 
Solution  of  Sublimate,  mixed  with  a  folution  of 
crude  Sal  ammoniac,  depofites  upon  adding  fixt 
alcalies  a  like  white  Precipitate  ^  but  if  fixed  alcalies 
are  added  to  a  folution  of  Sublimate  alone,  the  Pre¬ 
cipitate  is  of  an  orange  colour,  A  folution  cf  Mer¬ 
cury  in  Aqua  fortis  yields,  like  the  folution  of  Sub¬ 
limate,  an  orange  coloured  Precipitate  both  with 
fixed  alcaline  Saks  and  with  Lime-water.  A  Preci¬ 
pitate  made  from  it  with  warm  urine  is  of  a  reddifh 
or  role  colour. 
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Solutions  of  Mercury  ihfpiffated  are  called  alfo, 
improperly.  Precipitates.  Red  Precipitate  is  pre¬ 
pared  by  evaporating  a  folution  of  Mercury  made  in 
Aqua  fortis,  and  gently  calcining  the  remaining  dry 
matter,  till  it  acquires  a  fparkling  yellowiih-red  co¬ 
lour,  The  greatell  quantities  of  this  preparation  are 
made  by  the  manufacturers  of  Sublimate,  wlio  five 


the  expence  of  Aqua  fortis  by  employing  the  fpirit 
which  a  rife  s  in  that  operation.  It  the  red  Precipitate 
be  reduced  into  fine  powder,  and  frefn  parcels  of 
rectified  Spirit  of  Wine  diitilled  off  from  it  or  burnt 
upon  it,  its  corrofiveneis  is  considerably  abated  ,  a 
part  of  tire  acid-  being  difiipated  in  the  burning,  or 
finding  with  the  fpirit  in  clifliliation,  fo  as  to  change  it 
•|ntp  a  Spirit  us  nitri  dulcis.  The  preparation  is  new 
called  Mercunus  fr&crpiiatus  ccroilatus ,  or  arcanum 
ccrajhnum ,  In  England  the  red  precipitate  is  dulci¬ 
fied  alfo  by  grinding  it  on  a  levigating  Tone  with  a 
few  drops  of  Oil  of  Tartar  per  deliquium,  and  after- 
Ward§  burning  rectified  fpirit  upon  it.  Thus  pre- 
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pared,  it  is  called  pulvis  principis.  In  fome  places  Mer~ 
a  green  precipitate  is  made  from  folution  of  Mercury  cury. 
in  Aqua  fords,  by  adding  a  folution  of  Verdegris.  v~ — i 

This  is  named  lacerta  virid'.s ,  and  antivenereum  mer- 
curiale .  The  Copper  renders  it  too  dangerous  for 
any  internal  ufe. —  The  yellow  Precipitate,  called  Turpeth 
turpeth  mineral ,  is  prepared  by  boiling  Quickfilver mmevai- 
with  an  equal  weight  or  more  of  Oil  of  Vitriol  in  a 
retort,  and  continuing  the  fire  till  the  matter  has  be¬ 
come  thoroughly  dry,  and  the  veffel  red  hot.  Warm 
water  poured  on  the  white  mafs  which  remains,  turns 
it  inftantly  yellow  ;  after  which  the  matter  is  to  be 
wafned  with  frefh  parcels  of  water,  till  the  liquor 
comes  off  perfectly  in  ftp  d.  If  Oil  of  Vitriol  be 
feveral  times  drawn  over  from  Mercury,  the  mals 
proves  considerably  fixed  in  the  fire.  It  melts  with¬ 
out  evaporating,  and  whilfl  in  fufion  looks  like 
blood. 

The  mercurius  precipitatus  per  fe  is  properly  a  calx  Cak  of 
of  Mercury.  It  is  prepared  by  digefting  the  Mer-  IViei'rcvnT 
cury  for  a  length  of  time,  feveral  weeks,  or  evenpcru" 
months,  in  a  Sat-bottomed  glafs,  {lightly  ftopt  or 
covered  with  paper  to  keep  out  duff,  but  by  no  means 
luted  or  hermetically  fealed  as  fome  diredL  a  com- 

j 

munication  with  the  external  air  being  neceffary  to 
the  fuccefs  of  the  procefs.  No  more  Quickfilver 
fhould  be  put  into  one  glafs  than  is  fufficient  to  cover 
its  bottom.  The  veffel  fhould  be  placed  in  fand, 
in  fome  furnace  where  a  conftant  heat  is  to  be 
kept  up,  and  the  fand  raffed  round  the  glafs  a  very 
little  higher  than  the  furface  of  the  Mercury  within. 

The  degree  of  heat  is  one  of  the  principal  points; 
if  too  flrong,  the  Mercury  will  be  diffipated,  and  if 
too  weak,  it  will  not  undergo  the  intended  change. 

It  fhould  be  gentle  at  firfi,  and  increafed  with  caution. 

When  a  quantity  of  calx  or  red  powder  has  thus 
once  been  obtained,  the  admixture  of  this  with  frefH 
Mercury  remarkably  promotes  its  calcination.  From 
this  circumftance  the  philofophers  by  fire  have  beerj-  . 
led  into  many  different  fpeculations,  which  in  general 
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Mer-  have  but  little  foundation.  The  change  which  the  Mer¬ 
cury  undergoes  is  not  near  fo  great  as  they  have  ima¬ 
gined.  On  a  bare  increafe  of  the  heat,  it  puts  off  its 
difguife,  and  refumes  its  original  running  form.  Mer¬ 
cury  may  be  changed  into  powder  by  bare  agitation  in  a 
clofe  veflel.  This  powder  differs  from  that  obtained 
by  fire,  in  being  of  a  grey  or  black  colour,  See 
page  134. 

Sundry  mercurial  waters,  and  oils  as  they  are 
called,  are  employed  by  the  furgeons,  almoft  every 
one  having  a  preparation  of  this  kind  of  his  own. 
They  are  all  only  diluted  folutions  of  Mercury  j 
having  for  their  bafts  either  foiution  of  corrofive  Sub¬ 
limate,  or  a  fplution  of  Quickfilver  in  Aqua  fortis? 
A  drachm  of  Sublimate,  diHolved  in  a  pint  of  Plan- 
tane  water,  makes  the  aqua  divine  of  Fernelius. 

Amalgamation,  or  the  foiution  of  metals  in  Mer¬ 
cury,  is  ranked  as  one  of  the  chemical  operations. 
In  fome  cafes  it  feems  to  depend  as  much  upon  the 
Mercury  being  divided  by  the  metalline  powder,  as 
on  its  power  of  diifolving  the  metal  as  a  menftruum. 
For  obtaining  an  amalgam  or  a  kind  of  pafte  of 
Quickfilver  and  metals,  the  metal  fhould  previoufly 
be  reduced  into  fmall  parts,  either  by  mechanic  ope¬ 
rations,  as  granulation,  filing,  or  by  foiution  m 
acids  and  precipitation.  The  precipitation  fhould 
be  made,  not  with  Salts,  for  the  calces  thrown  down 
by  Salts  will  not  unite  with  Mercury  •,  but  with  fome 
other  metal.  Thus  Silver  is  to  be  precipitated  by 
Copper,  Copper  by  Iron,  £fV.  Heat  promotes  amal¬ 
gamation.  By  its  affiftance  we  may  obtain  amalgams 
of  fome  metallic  bodies  that  cannot  be  amalgamated 
without  it.  See  page  95. 

Much  has  been  talked  of  folid  or  coagulated  Mer¬ 
cury  j  but  all  the  preparations,  of  this  kind,  if  they 
have  any  Mercury  in  them,  are  no  other  than  hard 
amalgams.  When  melted  Lead  or  Tin  are  juft  be- 
coming  confiftept,  a  flick  is  thru  ft  into  the  metal, 
and  the  hole  filled  with  Quickfilver.  By  the  time 
fke  vyhole  is  grown  cold,  the  Mercury  is  Lund  folic} 


jbed  Mer- 
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#nd  crumbly,  the  heat  having  promoted  the  union  of 
the  metal  with  it.  Maurice  Hoffman,  in  the  a<fts  of 
the  Altdorff  elaboratory,  gives  a  procefs  for  reducing 
the  Mercury  fo  coagulated  to  a  ftate  of  malleability, 
by  repeatedly  melting  and  quenching  it  in  Linfeed- 
oil.  A  malleable  metal  is  thus  really  obtained,  which 
may  be  formed,  as  he  promifes,  into  rings ;  but  it 
is  not  Mercury.  Ail  the  Mercury  is  diffipated  in 
the  fufions,  and  nothing  is  left  but  the  Lead  or  Tin, 
Still  more  ridiculous  are  thofe,  who,  melting  an  amal¬ 
gam  of  Copper  along  with  Tutty,  imagine  the  Brafe 
that  refults  to  be  a  production  of  the  Mercury.  ^ 

A  diaphoretic  fixt  Mercury  has  been  a  grand  object 
of  purfuit  among  the  chemifts.  I  have  met  with  many 
pretenders  to  fuch  an  arcanum,  but  have  never  yet 
found  any  truth  in  their  pretences  ;  ignorance  of  the 
principles  of  genuine  chemiftry,  and  of  the  proper¬ 
ties  of  the  bodies  which  they  worked  upon,  having 
led  them  to  believe,  that  when  they  had  loft  their 
Mercury,  they  had  fixed  it.  One  made  his  fixt 
Mercury,  by  diftolving  two  ounces  of  Quickfilver  in 
Aqua  rortis,  adding  by  degrees  one  ounce  of  Re- 
gulus  of  Antimony,  and  then  mixing  a  quantity  of 
brine  of  Sea- fait.  The  matter  being  now  exficcated, 
he  proceeded  to  the  fixation,  that  is,  the  diffipation, 
of  the  Mercury,  by  deflagrating  the  mixture  with 
Nitre. 
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But  the  moft  extraordinary  of  all  the  preparations,  Alkaheft 
which  the  alchemifts  have  pretended  to  make  from 
Mercury,  is  the  alkaheft  or  univerfal  menftruum. 
Kunckel  has  fhewn  the  abfurdity  of  fuppofing  them 
pofiefled  of  fuch  a  menftruum,  by  a  Ample  queftion, 

“  If  it  will  diffolve  every  thing,  what  veflfel  can  it 
be  kept  in  ?” 

Quickfilver  is  found  in  the  earth,  fometimes  in  Mineral 
its  running  form,  but  much  more  commonly  in  that  hlftor>'- 
of  an  ore.  The  native  running  Mercury,  called  Vir¬ 
gin,  has  been  preferred  by  fome  to  that  which  is 
extracted  from  the  ore  and  purified  by  art ;  but  no  ex¬ 
periment  affords  any  foundation  for  luch  a  preference. 

The 
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]ViER^  The  ores  are  of  three  kinds,  (i)  line  red  ones, 
cury.  called  native  Cinnabar,  differing  from  the  factitious 
Cinnabar  only  in  having  fome  earthy,  ftony,  or  other 
heterogeneous  matters  intermixed,  (2)  ftony  ores, 
and  (3)  clayie  or  loamy  earths.  The  two  lafb  forts 
are  much  poorer  in  Mercury  than  the  firft.  They 
contain  more  Sulphur  than  is  requifite  for  forming  a 
red  cinnabarine  compound,  and  appear  commonly  of 
a  blackilh  or  grey ilh- black  colour,  without  fo  much 
as  a  fpeck  or  a  vein  of  red. 

Mines  of  Quickfilver  are  extremely  rare  (0).  The 
only  confiderable  ones  known  are  in  fome  parts  of 
the  imperial  hereditary  dominions,  and  in  Spain ; 
particularly  at  Friuli  and  Iftria  in  Carinthia  j  and  at 
Almaden  de  la  Sierra  Morena  in  the  province  of 
Eftremadura.  The  ores  in  the  imperial  dominions 
are  chiefly  of  the  cinnabarine  kind  ,  the  Spanilh, 
poorer  and  more  earthy.  Spain  however  produces  as 
much  Quickfilver  as  Fruili,  or  rather  more.  At 
Almaden,  in  the  year  1717,  there  were  twenty-live 
thoufand  quintals  or  Spanifli  hundred  weights  of 
Quickfilver,  which  amount  to  above  three  millions 
of  pounds  of  our  weight.  From  thence  are  lent 
yearly  to  Mexico,  fleets  laden  with  Quickfilver,  for 
the  amalgamation  and  extraction  of  Gold  and  Silver 
from  the  rich  minerals  of  that  country.  The  expor¬ 
tation  either  of  Mercury  or  Cinnabar  to  other  places, 
is  prohibited.  The  mines  of  Friuli  have  been  ob- 
ferved  to  afford  695,334  pounds  of  Quickfilver  in 
three  years.  All  the  imperial  Quickfilver  is  brought 
to  Holland,  the  Dutch  having  entered  into  a  con- 
trad  with  the  Emperor  for  that  purpofe. 

It  may  be  proper  to  obferve,  that  Mercury  is  never 
found  in  the  mines  of  any  other  metals  ;  nor  any 
other  metals  in  the  mines  of  Mercury  j  except  that 

fometimes 

(o)  Mines  of  Quichjil-uer  rare. ]  According  to  Hoffman's  compu¬ 
tation,  the  annual  produce  of  Gold  from  mines  is  fifty  times  greater  ’ 
than  that  of  Quickfilver.  Cramer  fufpects  he  means  only  five  times  ;  ; 
and  that  Quickfilver  occurs  in  the  earth  more  frequently  than  we  are  : 
aware  of;  this  volatile  femimetal  being  diffipated  in  the  common  pro-  - 
edits  by  which  ores  are  worked  or  affayed. 
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fometimes  a  mineral  containing  a  little  Gold  or  Sil-  Mer- 
ver  fhali  be  met  with  among  mercurial  ores,  and  cury. 
even  this  is  an  exceeding  great  rarity.  This  obfer- 
vation  feems  to  fufficiently  refute  the  opinion  of  thofe 
who  hold  Mercury  to  be  an  hypoftatic  principle  or 
ingredient  in  all  metals.  For  if  metals  were,  and 
continued  to  be,  produced  from  Mercury,  we  cer¬ 
tainly  ihould,  fometimes  at  leaft,  difcover  one  where 
the  other  is. 

Lcmery,  Pomet,  and  others,  lay  down  fome  ex¬ 
ternal  marks  for  diftinguilhing  thofe  places  in  which 
there  are  mines  of  Quickfilver ;  namely,  thick  va¬ 
pours,  like  clouds,  arillng  in  the  months  of  April 
and  May ;  the  plants  being  much  larger  and  greener 
than  in  other  places  ;  the  trees  feldom  bearing  flowers 
or  fruit,  and  more  flowly  putting  forth  their  leaves. 

But  thefe  marks  are  far  from  being  certain.  They 
are  not  obferved  in  all  places  where  there  is  Quick- 
filver,  and  they  are  obferved  where  there  is  none* 

In  the  Hartz-foreft  we  fee  abundance  of  thofe  cloudy 
exhalations,  though  not  a  grain  of  Mercury  is  found 
there. 

The  method  of  extradting  Quickfilver  from  its  Extra&ioa 
ores  differs  according  to  the  fubftances  naturally from  lts 
joined  to  it.  For  the  imperial  cinnabarine  ores,  cer¬ 
tain  additions  are  employed  to  abforb  the  Sulphur, 
as  filings  of  Iron.  Or  the  ore  is  diftilled  per  defcen- 
fum  in  perforated  Iron  pots.  The  Spanifli  ores  re¬ 
quire  no  addition,  nor  any  iron  veffels,  thefe  natu¬ 
rally  containing  a  calcareous  earth  fufficient  to  imbibe 
the  Sulphur.  The  ore  being  thrown  in  at  one  end 
of  a  furnace,  the  Mercury  is  extricated  in  fume  from 
all  its  natural  admixtures,  and,  after  paffing  through 
a  number  of  horizontal  aludels,  condenfes  in  a  re- 
fervoir  at  the  further  extremity.  In  fome  places  the 
more  impure  ftony  ores  are  ftamped,  and  the  lighter 
matters  wafiied  off  from  them  ;  after  which  the  more 
ponderous  and  pure  part  is  diftilled  either  by  itfelf 
or  with  additions  according  to  its  quality.  An  ac¬ 
count  of  the  Spanifh  Quickfilver  furnaces  may  be 
fecn  m  the  French  Memoirs  for  the  year  1719. 

The 
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Cinna-  The  finer  coloured  cinnabarine  ores  are  never  work  * 
bar.  ed  for  Mercury,  but  employed  as  Cinnabar^  and 
have  by  many  been  injudicioufly  preferred  to  the 
hiftory.  more  pure  factitious  Cinnabar.  We  feldom  meet 
with  any  native  Cinnabar  that  has  not  a  vifible  ad- 
'  mixture  of  earthy  or  ilony  matter,  nor  with  two 
pieces  that  perfedly  agree. 

Maffes  of  native  Cinnabar  are  found  in  Hungary, 
Tranfylvania,  Carinthia,  Bohemia,  the  Palatinate, 
France,  Spain,  fometimes  in  Sweden,  and  as  is  faid  in 
the  Eaft-Indies,  particularly  Japan,  but  greateft  part 
of  what  is  fold  under  the  name  of  Japan  Cinnabar,  is 
manufadured  in  Holland.  In  the  (hops,  three  prin¬ 
cipal  forts  are  diftinguifhed,  (1.)  Cinnabar  in  maffes, 
fome  of -which  weigh  one,  two,  fix  ounces,  and  more. 
(2.)  Cinnabar  in  grains,  prepared  by  breaking  the 
coarfer  maffes,  and  picking  out  the  bits  of  Cinnabar 
from  the  flony  matter  intermixed.  (3.}  Walked  Cin¬ 
nabar,  prepared  from  fuch  maffes  as  are  (till  fouler, 
by  reducing  them  to  powder,  and  walking  off  their 
lighter  impurities.  The  firft  fort  is  accounted  the 
beft,  and  the  laffc  the  worfl.  Many  have  been  par¬ 
ticularly  fond  of  the  Hungarian  Cinnabar,  fuppofing  \ 
it  be  impregnated  with  Gold,  becaufe  in  Hungary 
there  are  mines  of  Gold.  So  far  has  this  ridiculous  \ 
conceit  prevailed,  that  not  only  the  minerals,  the  : 
Cinnabar,  the  Antimony,  the  Copper,  the  Vitriol,  j 
but  the  very  vine-trees  ot  Hungary,  have  been  ima¬ 
gined  to  participate  of  that  metal. 

Chemical  Native  Cinnabar  fhould  never  be  employed  for  any  1 
ejamma-  medicinal  ufe  without  purification  •  and  the  only  j 
method  of  purifying  it  effedually  is  fublimation  5  ; 
the^  ablution,  by  fome  direded,  being  by  no  means  i 
fufficient.  I  have  never  met  with  any  that  did  not  ! 
leave  on  fublimation  a  grey  afh  or  fand,  amounting,  , 
in  different  parcels,  to  one  ninth,  one  eighth,  one  j 
feventh,  one  fixth,  and  one  fifth  of  Cinnabar  em- 
ployed.  Sixteen  ounces  of  w allied  Cinnabar  left  ; 
above  two  ounces  of  fixt  matter.  Of  the  part  which  1 
fublirned,  only  about  ten  ounces  were  pure  compact  : 

1  Cinnabar,  j 
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Cinnabar,  the  reft  being  fpongy,  and  not  fo  clean.  Cxnna- 
By  repetitions  of  the  fublimation,  the  whole  became  bar. 
purer  and  finer  coloured.  The  refiduum  imparted  5 — 
to  Aqua  regia  a  yellow  colour  like  that  of  a  folution 
of  Gold;  and  Spirit  of  Sal  ammoniac  precipitated  from 
this  tincture  a  ca<x  which  looked  like  Aurum  ful- 
minans.  It  did  not  however  fulminate,  nor  give  any 
other  marks  of  Gold  than  its  colour.  What  parti¬ 
cular  fu-bftance  this  foluble  part  of  the  refiduum  was, 

I  did  not  examine  ;  but  it  certainly  was  not  Gold, 
for  Aqua  fortis  diftblved  it  as  well  as  Aqua  regia. 

Some  add  a  little  calcareous  earth  in  the  fublima¬ 
tion  of  Cinnabar ;  to  abforb  a  portion  of  its  Sul¬ 
phur,  and  thus  improve  its  colour.  It  is  an  over¬ 
proportion  of  Sulphur  that  makes  the  colour  blackifli, 
and  not,  as  fome  have  pretended,  too  ftrong  a  fire ; 
for  ftrong  fire  does  no  injury  to  Cinnabar. 

The  proportions  of  Mercury  and  Sulphur  are  dif¬ 
ferent  in  different  Cinnabars.  The  ordinary  forts, 
purified  by  fublimation,  contain  commonly  four  parts 
of  Mercury  to  one  of  Sulphur.  The  finer  have 
more  Mercury.  It  is  obfervable,  that  though  Oil 
of  Vitriol  forms  with  Mercury  a  lively  yellow  con¬ 
crete,  Turpeth  mineral;  and  with  the  inflammable 
principle,  a  yellow  Sulphur;  and  though  this  Sul¬ 
phur  forms  with  Mercury  a  beautiful  red  Cinnabar, 
yet  Oil  of  Vitriol  totally  deftroys  this  red  colour, 
changing  the  Cinnabar  white  as  milk. 


II.  BISMUTH. 

BISMUTH,  or  Tin-glafs,  is  a  fparkling  white  gIS-. 

lemimetal,  very  ponderous,  conftderably  hard  muth. 
and  fonorous,  extremely  brittle,  without  any  degree  ' — 
of  malleability,  falling  in  pieces  under  the  hammer, 
and  reducible  by  triture  into  fine  powder.  When* 
broke,  the  furface  of  the  fradture  appears  compofed 
of  bright  plates  or  flakes,  larger  than  thofe  of  the 
other  femimetals.  In  its  external  appearance,  it  has 
a  great  refemblance  to  Regulus  of  Antimony  and 

Zinc, 
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^IS"  Zinc,  differing  little  otherwiie  than  in  the  largenefs 
of  the  plates,  and  in  its  contradling  a  yellowifh  caft 
on  the  furface  expofed  to  the  air.  In  its  iritrinfic 
properties,  it  is  extremely  different ;  melting  far  more 
eafily,  not  evaporating  fo  readily,  being  differently, 
adted  upon  by  acids,  producing  different  effects  upon 
other  metallic  bodies,  &c, 

examined  Bifmuth  melts  in  the  fire  long  before  it  grows  red 
fey  fire,  hot,  confiderably  fooner  even  than  Lead.  Kept  in 
fufion  and  ftirred,  it  foon  calcines ;  gaining  at  the  fame 
time  an  increafe  in  its  weight,  of  near  half  an  ounce 
upon  a  pound.  The  calx  melts,  upon  raifing  the  fire 
a  little,  into  a  brownifh  or  yellowifh  glafs ;  which 
promotes  the  vitrification  of  earths  and  the  refractory 
metallic  calces  more  powerfully,  and  corrodes  and 
finks  through  the  common  crucibles  more  readily 
than  glafs  of  Lead  itfelf.  If  Bifmuth  be  mixed  with 
Gold  or  Silver,  a  heat  that  is  but  juft  fufficient  to 
melt  the  mixture,  will  prefently  vitrify  a  part  of  3 
the  Bifmuth,  which  then  having  no  adtion  on  thofe  : 
perfect  metals,  feparates  and  glazes  the  crucible  all  I 
round  (p). 

Calx  of  Bifmuth,  long  reverberated,  does  not,  as  i 
fome  pretend,  become  red  like  the  calces  of  Lead.  , 
It  fcarcely  retains  even  the  form  of  a  calx,  a  part  of 
the  Bifmuth  being  revived  into  its  metallic  appear-  J 
ance  by  the  flame.  None  of  the  deftrudtible  metallic  : 
bodies  is  fo  eafy  of  revival  as  this  femimetal.  If 
the  veftel  is  covered,  and  all  inflammable  matters  \ 
excluded,  vitrification  is  the  only  change  that  en-  • 
fues. 

by  them-  The  nitrous  acid  diftblves  Bifmuth  with  great 
treus  acid,  effervefcence,  and  a  copious  difeharge  of  yellow  cor-  j 

rofive  ! 


(p)  Btjbiutb.]  This  femimetal  approaches  in  fpecifrc  gravity  to 
Silver,  being  nearly  ten  times  heavier  than  an  equal  bulk  of  water. 
It  melts  a  little  later  than  tin,  and  feems  to  flow  the  thinneft  of  alt 
metallic  fubftances.  When  in  tufion  it  occupies  lefs  volume  than  in 
its  folid  ftate  :  a  property  peculiar  to  Iron  among  the  metals,  and  Bif¬ 
muth  among  the  femimetais.  It  emits  fumes  in  the  fire  fo  long  as  it 
preferves  its  metallic  form.  When  calcined  or  vitrified,  it  pro  yes  per- 
tetSHy  fixed. 
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rofive  fumes.  The  folution,  if  the  Bifmuth  has  not  Bis- 
been  too  haftily  added  to  the  acid,  proves  colourlefs  MUTH- 
and  tranfparent  (q).  Diluted  with  a  large  quantity 
of  water,  it  becomes  milky,  and  depofites,  on  {land¬ 
ing,  a  fine  white  Precipitate  or  Magiflery;  which 
edulcorated  by  repeated  affufions  of  water,  is  em¬ 
ployed  as  a  cofmetic,  both  in  walhes  and  pomatums, 
under  the  name  of  Spanifii  or  pearl  white. 

#  There  are  fundry  variations  in  preparing  this  Ma-  Magillery 
giftery.  Some  take  Aqua  regia  for  the  menllruum ;  ofBifmuth 
and  for  the  precipitant,  a  folution  of  Sea-falt,  alca¬ 
ldes,  Spirit  of  Wine,  &c.  Some  mix  with  the  folu¬ 
tion  of  Bifmuth,  a  folution  of  Benzoine  in  Spirit  of 
j  Wine,  and  thus  obtain  a  Magiflery  compofed  of 
calx  of  Bifmuth  and  Benzoine.  Others  add  a  fo¬ 
lution  of  Chalk  to  the  metalline  folution,  and  pre¬ 
cipitate  both  together  with  alcalies.  I  have  made 
trial  with  a  good  number  of  different  precipitants, 
and  found,  that  with  common  fixt  Alcali  and  cauftic 
Alcali,  with  watery  and  vinous  alcaline  fpirits,  the 
Magiflery  was  white,  and  in  confiderable  quantity  ; 
the  liquor  after  the  precipitation  with  volatile  fpirits, 
appearing  blue.  That  Oil  of  Vitriol  threw  down 
a  white  Precipitate  very  copioufly  ;  but  that  with 
Spirit  of  Vitriol,  Spirit  of  Salt,  and  weak  Spirit  of 
Nitre,  the  Precipitate  was  in  very  fmall  quantity,  in 
colour  white  like  the  foregoing;  and  that  diflilled 
Vinegar  made  no  precipitation  at  all.  That  common 
redtified  Spirit  of  Wine  and  tartarized  Spirit,  common 
water  and  Lime-water,  gave  white  Precipitates.  That 
folutions  of  Nitre,  vitriolated  Tartar,  Sal  mirabile. 

Alum, 

(q)  Nitrous  acid.~\  Proof  Aqua  fortis  diflolves  about  half  its  weight 
©f  Bifmuth.  If  the  folution  is  haftily  performed,  the  liquor,  appears 
greenifh.  A  part  of  the  Bifmuth  cryftallizes  almoft  as  faft  as  it  dif- 
lolves,  or  at  leaft  as  foon  as  the  heat  arifi'ng  from  the  action  of  the  acid 
ceafes,  unlefs  the  menftruum  is  diluted  with  about  an  equal  quantity  of 
water.- - Both  fixt  and  volatile  alcalies  totally  precipitate  it.  Vola¬ 

tile  alcalies,  added  in  larger  quantity  than  is  fufficient  for  that  efFedl, 
take  it  up  again.  The  liquor  generally  appears  greenifh  ;  by  alternate 
additions  of-  the  alcaline  Ipirit  and  of  the  folution,  it  becomes  bluifh  or 
purple.  Fixed  alcalies,  calcined  with  inflammable  matter,  likewife 
fediftblve  the  Bifmuth  after  they  have  precipitated  it. 
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Altiov  *Borax,  common  Salt  (r)9  Sal  ammoniac* 
the  combination  of  calcareous  earth  with  marine^ 
acid,  called  fixed  Sal  ammoniac,  and  the  terra 
foliata  Tartari,  all  precipitated  the  Bifmuth  white. 
That  with  a  folution  of  Gold  in  common  Aqua  regia 
the  Magiftery  proved  grey ;  with  a  folution  of  the 
fame  metal  in  an  Aqua  regia  made  with  Spirit  of 
Salt,  it  was  likewife  grey,  but  in  much  lefs  quantity  *, 
with  folution  of  Copper  in  Aqua  fortis,  white,  and 
in  very  fmall  quantity,  the  liquor  continuing  blue ; 
with  folution  of  Vitriol  of  Copper,  white  ;  with  fo¬ 
lution  of  Mercury  Lfelimate,  white  and  plentiful ; 
with  folution  of  Iron  in  Aqua  fortis,  yellowifii ;  with 
folution  of  Lead  in  Aqua  fortis,  and  of  Sugar  of 
Lead,  white  *,  with  folution  of  Zinc  in  Aqua  fortis 
there  was  little  Precipitate;  and  with  Ablutions  of 
Silver,  of  Tin,  of  Regulus  of  Antimony,  and  of 
Mercury,  in  the  fame  acid,  noi  t  at  all.  On  boiling 
fome  powdered  Bifmuth  in  a  f :  lution  of  green  Vitriol, 
the  liquor  did  not  grow  turbid,  as  it  would  have  done 
by  itlelf,  but  rather  clearer  and  clearer.  A  fixt  al- 
caline  Lixivium  being  afterwards  added,  it  turned 
white  and  thick;  but,  on  {landing  for .  fome  time,  , 
depofited  a  greenifh  matter,  which,  on  drying,  changed 
to  a  light  brown.  A  little  of  the  liquor  evaporated  : 
and  fet  to  (hoot,  yielded  cryftais,  which  in  appear^*  j 
ance  and  taile  refembled  Vitriol  of  Iron. 

Some  prepare  the  Magiilery  of  Bifmuth,  by  fub- 
liming  the  powdered  Bilmuth  with  Sal  ammoniac, 
difiblving  the  flowers  in  diflilled  water,  and  then  pre¬ 
cipitating  with  volatile  or  fixt  alcali.  Others  add 
Nitre  in  the  fublimation,  but  this  addition  father  in- 

*  jures  i 

I 

(r)  Precipitate  by  Sea-falt.']  It  has  been  commonly  fuppofed  that 
Sea-falt,  or  its  acid,  carry  down  Bifmuth  from  its  folution  in  the 
nitrous  acid,  in  the  fame  manner  as  it  does  Silver,  Lead,  and  Mercury. 
A  folution  of  Sea-falt  will  indeed  precipitate  all  the  four,  but  with  this 
difference,  that  the  precipitates  of  the  three  latter  are  found  intimately 
combined  with  the  acid  of  that  Salt  $  whilft  the  Precipitate  of  Bif¬ 
muth  retains  nothing  of  it,  and  was  thrown  down,  not  by  the  faline, 
but  by  the  aqueous  "part  of  the  liquor.  Simple  water  precipitates  it, 
but  Sea-falt  undiilcived,  or  a  lolution  of  it  added  in  fmall  quantity, 
does  not. 
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jiires  than  improves  the  colour  of  the  product.  Bis- 
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taken  in  the  operation,  will  not  be  limpid,  but  green. 
Some,  inftead  of  the  agiftery,  direbt  a  calx  to 
be  made  by  deflagrating  the  Bifrnuth  with  Nitre, 
expecting  that  the  Bifrnuth  will  detonate  like  Anti- 
mony,  and  that  the  calx  will  relemble  that  of  An¬ 
timony  prepared  in  the  fame  manner.  Others  direbt 
the  flowers  which  arife  during  the  deflagration,  to  be 
caught  in  aludels  for  the  fame  purpofes.  But  Bif- 
imith,  though  it  is  very  readily  calcined  by  Nitre, 
does  not  fenfibly  deflagrate  with  it.  The  flowers  and 
the  calx  are  not  perfectly  white,  but  yellowifh ;  and 
the  quantity  of  the  flowers  is  fmali,  only  two  ounces 
having  been  obtained  from  fixteen. 

The  Magiftery  o  \  Bifrnuth  appears  to  have  fome 
latent  corrolive  qua.'ty;  and  when  freely  uled  as  a 
fucus,  not  to  be  entirely  innocent.  It  gradually  im¬ 
pairs  the  natural  complexion  ;  and  leaves,  for  old 
age,  a  coarfe  and  difagreeable  fkin.  The  peruke- 
makers  are  faid  to  employ  it  in  their  pomatums  for 
giving  a  whitenefs  to  grey,  reddifh,  yellow,  or  other 
coloured  hair;  and  Pomet  obferves  that  a  fhower  of 
rain  will  wafli  of  this  adventitious  v/hitenefs.  I  have 
been  informed  alfo,  that  thofe  who  bleach  hair  in 
England  make  ufe  of  this  Magiftery ;  and  therefore 
I  determined  to  examine  by  experiment  its  effcbts 
upon  hair.  Experiment  fatisfied  me  that  the  report 
was  groundlefs  ;  that  the  Magiftery  of  Bifrnuth  does 
not  whiten  hair  but  darken  it ;  that  it  changes  the 
whiteft  flaxen  hair  firft  to  a  yellowifh,  then  to  a 
yellowifn  brown,  afterwards  to  a  dark  brown,  and  at 
laft  to  a  black.  The  trial  may  be  made  in  two  ways : 
by  boiling  the  hair  in  water  along  with  the  Magiftery  ; 
and  by  applying  the  Magiftery  mixed  with  Pomatum, 
or  hanging  the  hair  in  the  fun.  The  oftener  this  is 
repeated,  the  darker  will  the  colour  be.  We  may 
judge  from  hence,  that  this  Magiftery  is  Ids  fit  for 
the  purpofes  of  a  cofmetic  than  it  is  generally  flip- 
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Bis-  pofed  to  be.  The  Magiffery  itfelf  has  been  com- 
muth.  monly  believed  to  change  its  colour  in  the  fun,  and 
hence  it  is  directed  to  be  dried  cautioufly  in  a  fhady 
place  ;  but  it  did  not  appear  to  have  buffered  any 
confiderable  alteration  on  being  expoled  to  the  fun 
for  two  months.  It  is  apt,  however,  in  length  of 
time,  to  turn  yellowidi  *  and  hence  a  large  flock 
fhouid  not  be  prepared  at  once, 
treated  Spirit  of  SeaTalt,  though  long  boiled  with  Bifmuth, 
rine'ac^r  diffoives  very  little ;  and  Aqua  regia  not  much. 

The  effeCt  of  the  concentrated  marine  acid  in  Mer- 
Peari-co-  cury  fublimate  I  was  induced  to  try,  from  Mr.  Boyle’s 
A1  account  of  a  pearl-like  fublimate  obtained  from  Bit 

powder  x 

muth  and  that  mercurial  preparation.  One  part  of 
Bifmuth  in  fine  powder,  and  two  of  corrofive  Sub* 
limate,  mixed  together  and  expoled  to  the  fire  in  a 
retort,  immediately  melted  into  a  blackifh  brown 
pitch-like  mafs :  a  portion  of  Quickfilver  diftilled, 
was  followed  by  a  dark  brown  butter,  which  on 
cooling  grew  hard  as  a  flone  :  in  the  retort,  a  little 
melted  Bifmuth  remained.  On  rectifying  the  butter 
a  fecond  and  third  time  fome  more  running  Mer¬ 
cury  feparated,  the  butter  became  clearer  and  browner, 
and  at  the  fame  time  harder.  On  a  fourth  rectifica¬ 
tion,  I  had  twro  kinds  of  butter,  a  white  and  a  brown. 
The  white  being  rectified  twice  by  itfelf,  an  unCtuous 
pearl-coloured  matter  remained  each  time,  and  the 
butter  became  ftill  whiter.  The  brown  was  then 
mixed  with  the  white,  and  the  rectification  again  re¬ 
peated  fix  times.  A  like  pearl-coloured  fubftance 
was  left  in  every  di (filiation,  the  quantity  of  butter 
grew  lefs  and  lefs,  and  at  length  there  was  none  to 
be  feen.  So  that  by  this  troublefome  operation  I 
obtained  the  produCt  intended  by  the  author,  though 
it  was  not  properly  a  Sublimate,  having  remained  in 
the  retort  after  fublimation. 

Oil 

(s)  Oil  of 'Vitriol  with  Bifmuth .]  The  vitriolic  acid,  in  fome  degree 
corrodes  this  iemimetal,  but  does  not  perfectly  diflolve  it,  however 
concentrated  or  ailifted  by  heat.  The  rofe -coloured  lolution,  mentioned 

by 
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Oil  of  Vitriol  diffolves  Bifmuth  into  a  rofe-coloiired  Pis- 
liquor  (j),  which  on  Handing  turns  brownifh  ;  but  muth. 
Spirit  of  Vitriol  has  little  effeft.  If  a  folution  of  "'T~v  J 
Bifmuth  in  Aqua  fortis  be  evaporated  to  one  half,  oTvitrid, 
fome  Quickfilver  and  Oil  of  Vitriol  added,  the  eva¬ 
poration  continued  to  drynefs,  and  the  dry  matter  let 
to  fublime  ;  there  arifes  firft  a  little  Quickfilver,  and 
afterwards  a  perfectly  white  mealy  Sublimate,  In 
the  bottom  of  the  retort  remains  a  greenkh  matter 
variegated,  if  the  heat  has  been  Itrong,  w  ith  rainbow 
colours.  Diftilled  Vinegar  diffolves  a  little  by  ftrong 
codtion,  and  acquires  from  it,  not,  as  fome  pretend, 
a  fweet  tafte  like  that  of  faturnine  lblutions,  but  a 
confiderably  acerb  and  ftyptic  one. 

Bifmuth  cemented  with  Sulphur  readily  unites  with  with  sub 
it,  and  melts  eafier  than  by  itfelf ;  but,  on  continu-  bhur- 
ing  the  fire,  they  foon  feparate  again,  the  Bifmuth 
falling  to  the  bottom,  and  a  fulphureous  fcoria  i'wifn* 
ming  on  the  furface.  Calx  of  Bifmuth  likewife  very 
eafily  abforbs  Sulphur,  and  forms  with  it  a  curious 
needled  mafs,  exa&ly  refemblirtg  Antimony,  con¬ 
tracting  a  reddifh  tinge  externally  on  expofure  to  the 
air.  The  quantity  of  Sulphur  imbibed  is  lefs  than 
half  the  weight  of  the  calx ;  a  part  of  the  Sulphur 
having  fublimed  when  the  operation  was  performed, 
in  a  retort,  with  that  proportion.  Silver  added  to  this 
antimoniated  concrete,  melts  with  it,  in  a  very  gentle 
heat,  into  a  brittle  Regulus.  Gold  alfo  unites  with 
it,  but  requires  a  much  ftronger  fire ;  the  compound 
is  brittle,  in  appearance  like  an  ore,  with  here  and 
there  fome  ftriae  or  fhining  particles.  Copper  melts 
with  it,  in  a  finall  heat,  with  remarkable  facility  » 
and  after  they  have  been  united,  the  compound  con¬ 
tinues  to  retain  this  extraordinary  fufibility,  On  the 
addition  of  Lead,  a  new  combination  happened  * 
the  Copper  and  Sulphur  arofe  to  the  furface  in  fcoria 
refembling  an  ore,  whilfi:  the  Bifmuth  and  Lead 
formed  a  Regulus  at  the  bottom. 

M  2  *  With 

by  the  author,  w^s  probably  obtained,  not  from  Bifmuth  itfelf,  but 
from  Bifmuth  ore ;  the  ore  .participating  of  a  metallic  fubftance  of  a 
different  kind,  which  gives  a  reddiili  colour  to  all  acids, 
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With  regard  to  the  effefo  of  Bifmuth  upon  metals  1 
(/),  (1.)  Equal  parrs  of  Bifmuth  and  Gold  melted  I 
together,  formed  a  quite  brittle  Regulus,  which  had 
fcarce  any  yeilowifh  hue,  and  looked  aim  oft  like  Bif¬ 
muth  itfelf ;  as  foon  as  they  began  to  melt,  a  vitreous  ; 
matter  appeared  round  the  crucible.  (2.)  Equal  i 

parts  of  Bifmuth  and  Silver  formed  a  white  com-  \ 

pound,  lefs  brittle  than  that  with  Gold.  It  bore  the  i 
hammer  a  little,  and  feemed  at  hr  ft  as  if  it  was  i 

going  to  extend,  but  at  laft  it  cracked.  The  fame  j 

Bidden  vitrification  was  obferved,  as  in  the  foregoing  ! 
experiment.  (3.)  With  Tin,  it  melts  exceeding  ! 
eafily.  The  mixture  at  firft  frequently  admits  fmall  1 
flames,  and  a  part  calcines.  When  the  quantity  of  I 
each  was  half  an  ounce,  the  iofs  was  five  grains.  If  1 
the  fire  is  raifed,  the  compound  quickly  calcines,  i 
like  a  mixture  of  Lead  and  Tin,  into  a  yellowifii  j 
white  afh.  A  fmall  portion  of  Bifmuth  improves  the 
brightnefs,  hardnefs,  and  fonoroufnefs  of  Tin.  (4.) 
Copper  is  faid  to  be  changed  of  a  Silver  colour  by 
Bifmuth  :  and  hence  the  femimetal  has  been  named  I 
marcafeta  argent ea  ;  as  Zinc,  from  its  making  Copper  i 
yellow,  is  called  marcafita  aurea.  In  my  experiments 
there  was  no  appearance  of  a  Silver  colour,  except 
that  when  Bifmuth  was  in  very  large  proportion,  its 
whkenefs  prevailed  above  the  rednefs  of  the  Copper.  , 
Copper  mixed  with  an  equal  weight  of  Bifmuth  had 
its  red  colour  only  diluted  or  rendered  paler,  and  : 
its  malleability  deftroyed.  A  part  was  changed  in 
the  fufion,  into  a  dark  red  fcoria,  amounting  to  a 

drachm 

(t)  Bifmuth  <ivith  metals.\  Bifmuth  does  not  mingle  in  fufion  with 
Regulus  of  Cobalt  or  Zinc.  The  addition  of  Nickel  or  Regulus  of  1 
Antimony,  renders  it  mifcible  with  the  former,  but  not  with  the 
latter.  It  unites  with  all  the  others,  and  greatly  promotes  both  the 
tenuity  and  facility  of  their  fufion.  It  whitens  Copper  and  Gold,  and 
improves  the  whitenefs  of  fome  of  the  white  metals.  Mixed  in  con- .  ! 
iiderable  quantity,  it  renders  them  all  brittle,  and  of  a  ftrufture,  like 
its  own,  flaky  or  plated.  Though  it  poffefies  fevera]  properties  of  : 
Lead,  and  i$  certain  circumftances  remarkably  fubtilizes  that  metal,  t 
yet  in  mixture  they  agree  but  ill  together.  On  expofing  compofitions 
of  them  to  a  moderate  fire,  a  collu&ation  enfues,  and  both  metals  fall  ! 
quickly  into  a  calx,  like  a  mixture  of  Lead  and  Tin. 


Metallic  Bodies. 

drachm  upon  half  and  ounce  of  each  of  the  ingredients.  E 
(5*)  Equal  parts  of  Bifmuth  and  Lead  yielded  a  dark  Mi 
grey  compound,  which  bore  to  bebent  a  little  with-  L-“‘ 
out  breaking.  The  lofs  in  fufion  was  two  fcruples 
upon  half  an  ounce  of  each  of  the  metals.  (6.)  Iron 
and  Bifmuth,  in  the  fame  proportions,  emitted  flames 
in  the  fire,  and  in  a  ftrong  heat  united  together. 

(7.)  The  fame  quantities  of  Regulus  of  Antimony 
and  Bifmuth  melted  perfectly  together,  and  loft 
only  fifteen  grains.  The  mixed  looked  like  Re- 
go  lus  of  Antimony  by  itfelf.  (8.)  Zinc  and  Bif¬ 
muth  did  not  unite  at  all,  the  Zinc  flowing  diftindt 
upon  the  furface,  and  burning  as  it  does  by  it¬ 
felf.  (9.)  Mercury  forms  with  Bifmuth  an  amal¬ 
gam,  w  -ich  readily  adheres  to  Iron.  If  the  Iron, 
coated  with  the  amalgam,  be  expofed  to  the  fire, 
the  Mercury  exhales,  and  greateft  part  of  the  Bifmuth 
remains  fix.t  upon  the  Iron,  which  now  looks  as  if 
it  had  been  filvered.  If  mixtures  of  Bifmuth  with 
feme  other  metals,  particularly  Lead,  be  amalga¬ 
mated,  the  Lead  is  found  to  be  fo  attenuated,  as 
to  pafs  with  the  Qn  m (liver  through  leather.  On 
•Handing,  the  Bifmuth  is  thrown  up  to  the  fur- 
face  in  form  of  a  dark-coloured  powder,  the  Lead 
remaining  diffolved  in  the  Quick  Elver .  (10,)  Equal 

p  rts  of  Lead,  Copper,  and  Bifmuth,  yielded  a 
Regulus  of  a  footy  black  colour  on  the  upper 
furface.  The  lofs  in  fufion  was  one  drachm  upon 
three  half  ounces  of  the  mixture.  (11.)  Equal 
parts  of  Lead,  Tin,  and  Bifmuth,  formed  a  blackifh. 
fparkling  compound,  refembling  the  fmall-diced  ores 
of  Lead.  (12.)  It  is  obfervable,  that  the  fpecific 
gravity  of  a  mixture  of  Bifmuth  and  Copper  is 
exadtly  the  mean  gravity  of  that  of  the  two  in¬ 
gredients  unmixed ;  but  that  mixtures  with  Iron  are 
fpecifically  lighter  than  the  ingredients  feparately ; 
and  mixtures  with  Gold,  Silver,  Tin,  Lead,  and  Re¬ 
gulus  of  Antimony,  heavier. 

Bifmurh  is  applied  to  various  ufes  in  the  chemical  Ui^ 
arts,  as  ( 1.)  For  making  Pewter  with  Tin  this  me- 

M  3  tai 
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Bis-  tai  being  of  itfelr  too  foft  for  the  common  purpofes 
muti-i.  of  utenfils,  and  never  being  worked  without  fome  ad- 
%~***v~m*sf  ditidnaj  metallic  matters,  of  which  Bifmuth  is  one 
of  the  principal,  (2.)  For  foldering  Lead  and  Tin  5 
a  mixture  of  Bifmuth  with  thefe  metals  being  eafier 
of  fuiion  than  either  of  them  feparately.  The  com¬ 
mon  folder  is  compofed  of  two  parts  of  Lead,  two  of 
T  in,  and  one  of  Bifmuth  (u.)  As  an  ingredient  in 
the  compound  metal  for  Printers  types.  Types  in¬ 
deed  are  often  made,  without  any  Bifmuth,  from  a 
mixture  of  one  part  of  Copper,  one  of  Antimony, 
and -live  of  Lead  ;  but  Horn  berg,  a  celebrated  Ger¬ 
man  chemift,  who  ended  his  days  in  Paris,  has  ob- 
ferved,  that  the  addition  of  Bifmuth  and  Tin  greatly 
improves  the  compolition  :  he  advifes  equal  parts  of 
theie  to  be  melted  together,  and  one  part  of  this 
mafs  to  be  melted  with  fix  of  the  ordinary  mixture. 
(4.)  In  foils  for  mirrours  *  the  common  mixture  for 
thefe  purpofes  confiits  of  one  part  of  Tin,  one  of 
Lead,  two  of  Bifmuth,  and  ten  of  Quickfilver,  amal¬ 
gamated  together.  A  particular  account  of  the  man¬ 
ner  of  preparing  and  foiling  reflebfing  glafs-balls 

may 

(u)  Fujibility  of  mixtures  of  Bifmuth ,  fin,  and  Leadd\  The  degree 
.ofheaf,  in  which  thefe  metals  by  themfelves,  and  certain  mixtures  of 
them,  melt,  or,  when  melted,  begin  to  let  or  grow  folid  again,  has 
been  examined  by  thermometers.  The  following  table  exhibits  nearly 
their  proportional  fufibility,  compared  to  the  heat  of  boiling  water  amf 
Quickfilver,  according  to  Fahrenheit’s  fcale. 

6qo.  Quickfilver  boils, 

540.  Lead  melts. 

460.  Bifmuth  melts, 

410.  fin  melts. 

390.  fin  8.  Bifmuth  i.  melt. 

330.  fi.?i  2.  Bifmuth  1.  melt . 
fin  3.  Lead  z.  melt. 

sSo.  Equal  parts  of  fin.  and  Bifmuth  melt, 
ziz.  Water  boils, 

In  theie  kinds  of  experiments,  and  indeed  in  all  c-afes  where  the 
heat  is  continually  inereafng  or  decreafng,  we  cannot  expert  any 
gt-eaf  degree  of  preciiiop,  ;  for  as  the  thermometer  receives  only  luccef- 
lively  the  heat  which  a£ls  upon  it,  it  cannot  exprefs  the  exadl  heat  of  the 
body  applied  at  any  particular  inflant  oi  time.  Whilft  the  inftrument 
exprelles  one  degree  pf  heat,  the  furrounding  matter  may  have  acquired 
a  c-upliderably  greater  pr  Ifnaiierj  and  by  the  time  that  the  thermometer 
bas  iifen  pr  fallen  to  that  degree,  the  heat  of  the  matter  may  be  agaim 
Varied.  "  ■  p 
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may  be  feen  in  Boyle’s  treatiie  on  the  ufefulnefs  of  Bis- 
experimental  philolophy.  (5.)  In  mixtures  for  ana  muth. 
tomical  injections,  particularly  of  the  lungs :  feme  ~mJ. 
take  equal  parts  of  Bifmuth,  Lead,  and  Tin  ;  others 
add  a  little  Quickfilver.  (6).  For  imitating  Silver 
on  wood.  The  turners  grind  Bifmuth  into  a  fubtile 
powder,  and  temper  it  with  whites  of  eggs  :  this  ap¬ 
plied  on  wood  looks,  when  dry,  of  an  afh  colour ; 
but,  on  being  burnifhed  with  a  tooth,  it  aflumes  the 
appearance  of  dulky  Silver.  (7.)  For  imitating  Sil¬ 
ver  upon  Iron,  as  mentioned  in  the  ninth  experiment 
of  the  preceding  paragraph.  (8.)  For  purifying  Gold 
and  Silver  by  cupeliation,  fcorification,  &c.  f  or 
thefe  purpofes  it  is  preferable  to  Lead,  as  it  more 
effectually  promotes  the  deftruCtion  of  the  imperfect 
metals,  and  the  vitrification  of  earths  and  calces  (x). 

It  has  one  great  advantage  above  Lead  in  all  opera¬ 
tions  of  this  kind,  where  Sulphur  makes  one  of  the 
ingredients  ;  namely,  its  forming  with  that  concrete 
an  extremely  fufible  niafs,  whilft  Lead  combined 
with  Sulphur,  proves  extremely  refractory. 

Bifmuth  has  been  too  often  employed  for  the  adul-  Abufes. 
teration  of  Quickfilver,  as  rendering  a  very  confider- 
able  proportion  of  Lead  intimately  mifcible  with  it : 

Becher  was  acquainted  with  means  of  combining  no 
lefs  than  one  drachm  of  Lead  and  the  fame  quantity 
of  Bifmuth  with  three  drachms  of  running  Mercury. 
Quickfilver  fo  adulterated  is  not  only  unfit  for  medi¬ 
cinal  ufe,  but  for  the  common  mechan’c  purpofes 
of  gilding  and  filvering  :  the  workmen  obferve,  that 

M  4  it 

(x)  Ufe  of  Bifmuth  in  cupeliation .]  Bifmuth  is  particularly  preferable 
to  Lead  for  the  cupeliation  of  Gold  or  Silver  blended  with  refractory 
matters  ;  as  it  procures  a  greater  tenuity  of  fufion  than  Lead  is  capable 
of  doing.  Monf.  du  Fay  obferves,  that  Gold  is  fometimes  met  with 
very  eager,  pale,  livid,  and  difficult  of  fufion,  from  an  admixture,  as 
he  luppofes,  of  Emery ;  and  that  it  is  molt  effectually  purified  by  means 
of  Bifmuth.  The  method,  which  he  communicated  to  the  French 
Academy  for  its  purification,  conflfts  in  melting  it  with  an  equal  quan  ¬ 
tity  of  Biimuth,  and  pouring  out  the  fluid  part,  adding  more  Bifmuth 
to  the  remainder,  and  proceeding  in  this  manner  till  the  whole  runs 
out  clean,  and  then  working  off  the  Bifmuth  upon  a  cupel;  after  which 
the  Gold  is  to  be  again  cupelled  with  the  Lead ;  and  laftly,  fome  cor- 
rolive  Sublimate  to  be  injected  upon  it  in  fufion. 
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Bis.  it  leaves  upon  the  Gold  or  Silver  a  livid  leaden  hue. 
muth.  The  abufe  is  difcovered,  and  the  Mercury  purified, 
by  diftijlation.  Some  or  the  Wine-coopers  have 
mixed  Bifmuth  with  Sulphur  tor  the  fumigation  of 
calks,  but  as  no  good  reafon  is  ailed ged  for  this  ufe 
of  it,  and  as  it  may  be  prod u dive  of  ill  effeds,  it 
ought  furely  to  be  rejeded.  See  Wepfer  de  compo - 
ftiione  noxia  fulphuratcrum  cum  Bijmutho  ;  Camerarius’s 
Jy liege  mmorahiUum  medicine  cent .  8,  No,  23,  and  a 
paper  by  Dr.  Salomon  Rebel,  in  the  Ephem.  nat.  cu -< 
riof.  dec.  3.  ann.  5  &  6.  Though  Bifmuth,  how¬ 
ever,  when  thus  corroded  by  the  fulphureous  acid, 
and  diifolved  in  Wine,  may  produce  dangerous  ef¬ 
feds  ;  it  does  not  follow  that  the  Bifmuth  in  Pewter 


difhes  will  communicate  any  ill  quality  to  Vinegar  or 
the  other  acids  tiled  in  food  ;  dlftilled  Vinegar  ex- 
trciiEinsr  nothing  from  Bifmuth  without  Prong  coc- 
tion. 


Medical  i  his  femimetal  has  been  held  by  fome  in  conlider- 
efeCts,  able  eiteem  as  a  medicine.  The  Magiftery,  the  Calx, 

the  Flowers,  and  fundry  other  preparations  of  it, 
have  been  laid  to  be  diaphoretic  ;  to  be  ferviceable 
in  virulent  gonorrheas,  gouty  complaints,  and  con-  * 
tractions  of  the  limbs.  But  experience  affords  little 
foundation  for  thefe  virtues,  nor  even  for  fuppofing  it 
to  be  fafe.  Some  preparations  of  Bifmuth  have  feemed 
to  reprefs  febrile  heat;  but  extreme  anxiety,  and 
other  ill  confequences,  have  enfued.  j 

Counter-  Bifmuth  is  extraded  from  its  proper  ore,  which  is 
feited,  found  moft  plentifully  in  Saxony,  near  Schneeberg, 
and  of  which  fome  quantities  are  met  with  alfo  in 
Bohemia,  and  in  England.  Many  have  affirmed 
that  it  is  an  artificial  compofition,  and  accordingly 
delivered  proceffes  for  making  it;  of  which  proceffes 
I  tried  thefe  which  feemed  to  approach  the  neareit  to 
probability,  I  wo  ounces  of  Arfenic,  one  ounce  of 
Verdegris,  half  an  ounce  of  Sal  gem,  and  half  an 
ounce  of  oil  Olive,  were  wed  ground  together  :  three 
ounces  or  Englifh  1  in,  melted  with  this  mixture, 
yielded  a  Regulus,  weighing  four  ounces  and  two 

drachms. 
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drachms,  very  brittle,  of  a  grey  colour,  entirely  dif-  Bis- 
ferent  from  Bifmuth'  in  appearance  as  well  as  qua-  muth, 
lity.  But  from  four  ounces  of  Englifh  Tin,  two 
ounces  of  white  Arfenic,  one  ounce  of  white  Tartar, 
and  half  an  ounce  of  Nitre,  cemented  and  melted  to¬ 
gether,  i  obtained  a  Regulus,  weighing  three  ounces 
and  three  drachms,  fo  much  rdemblinp-  Bifmuth,  as 
to  be  ehfily  miftaken  for  it  by  one  who  had  not  tho¬ 
roughly  examined  the  appearance  .of  that  ferni-metal. 

There  are  however  fome  differences  in  the  ftrudture 
of  the  two,  very  obvious  upon  comparing  them  to¬ 
gether,  but  which  are  rather  to  be  feen  than  defcribed. 

In  their  intrinfic  properties  they  are  extremely  diffe¬ 
rent :  thus  the  counterfeit,  diffolved  in  Aqua  fords, 
forms  a  bluifh  coagulum,  whiift  the  folution  of  the 
natural  Bifmuth  continues  uniform  and  limpid  ;  the 
counterfeit,  calcined  and  mixed  with  Sulphur,  exhi¬ 
bits  nothing  of  that  fmgular  needled  ftrudhire,  which 
the  natural  affumes  in  the  fame  circa  mftances.  Since 
therefore  it  has  been  reported,  that  the  Bifmuth  met 
with  in  the  flops  is  an  artificial  produflion,  and  fince 
experiment  (hews  that  it  is  capable  of  being  imitated 
in  its  external  form,  though  not  in  its  qualities,  we 
ought  to  be  upon  our  guard  againft  fuch  an  impo- 
fition. 

The  ores  of  Bifmuth  are  met  with  chiefly  in  the  Ores, 
mines  of  Silver  and  Cobalt.  They  are  commonly 
of  a  fparkling  appearance,  of  a  yeilowifli  colour,  or 
intermixed  with  yellow  fh  veins  ;  often  reddifh  ;  often 
variegated  with  different  colours,  as  bluifh,  reddifh, 
and  yellowifh ;  and  fometimes  quite  black.  The 
yellowifh  forts  are  called  golden  or  philofophic  mar- 
cafites,  and  have  been  held  in  great  requeft  among 
the  alchemifts.  By  lying  long  in  the  open  air,  they 
yield  beautiful  red  ftriated  efflorefcences,  called  by 
the  miners  Flowers  of  Cobalt  or  of  Bifmuth. 

Bifmuth  ores  are  affayed  for  Bifmuth  by  pulveri-  Allay, 
zing,  and  melting  them,  in  a  clofe  crucible,  with 
thrice  their  weight  of  black  flux  ;  a  little  charcoal 
duff  being  fpread  upon  the  furface  of  the  mixture. 

The 


ODIES. 


Smelting 
in  large. 
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Bis-  The  Regulus  obtained  by  this  procefs  is  aflayed  for 
muth.  Silver,  by  calcining  it  with  Nitre  ;  which  foon  fco- 
J  rides  the  Bifmuth,  whilft  the  Silver,  if  it  contained 
any,  remains  unhurt  at  the  bottom. 

In  the  large  way,  the  ore,  beat  into  fmall  pieces, 
is  placed  in  a  low  furnace  or  oven,  fo  contrived,  that 
the  dame  of  the  wood  may  play  upon  the  furface  of 
the  mineral.  The  Bifmuth  melts  out,  by  a  heat  no 
greater  than  that  in  which  pure  Bifmuth  melts,  and 
runs  off  into  a  cavity  made  for  receiving  it*  from 
whence  it  is  taken  out,  and  caft,  in  moulds,  into 
round  cakes.  Ercker  has  given  a  wooden  cut  of  the 
manner  of  fmelting  Bifmuth  ore ;  and  from  this  is 
copied  the  copper-plate  in  Valentini’s  mufaum  mufa- 
crum.  The  matter  remaining  after  the  eliq nation  of 
the  Bifmuth,  called  JViffmuthgraupen ,  Bimiuth-earth, 
or  Caput  Mortuum  of  Bifmuth  is  employed  for 
making  a  blue  glafs,  in  the  fame  manner  as  calcined 
Cobalt  (y ). 

The  crude  ore,  melted  with  colourlefs  glafs,  or  a 
th^ore?1  compofition  of  Sand  and  alcaline  Salt,  tinges 

it  blue,  deeper  or  paler,  according  to  the  proportions : 
Blue  glafs,  on  melting  it  with  an  equal  weight  of  Nitre,  the  mafs 
proved  likewife  blue,  but  deliquiated  in  the  air  : 
with  four  times  its  quantity  of  the  Sal  ammoniacum 
fixumj  it  formed  only  a  brown  concrete,  which  being 
boiled  in  water,  almoft  all  the  ore  feparated,  the  li¬ 
quor  acquiring  a  flight  yellowifh  tinge.  A  tinfture 

drawn 


Experl- 


\ 


(_y)  Bifmuth  ore— blue  glafs-']  The  ores  of  Bifmuth  frequently  ac“  ■: 
company  Cobalt,  and  always  participate  of  its  colouring  matter,  as 
Cobalt  almoft  always  does  of  Bifmuth.  Probably,  as  Cramer  obferves,  , 
the  two  ores  dirfer  from  one  another  only  in  this,  that  one  contains  i 
more  Bifmuth  than  the  other. — The  refiduum  of  Bifmuth  ore  is  faid  to  ) 
afford  a  glafs  of  a  finer  colour  than  that  of  Cobalt ;  and  hence  Bifmuth  I 
has  been  held  a  mark  of  the  goodnefs  of  Cobalt,  and  fuppofed  to  contri-  • 
bute  to  the  beauty  of  the  colour.  This  conclufion,  however,  appears  to  | 
be  too  haftily  drawn  j  for  moft  Cobalts  feem  to  contain  more  Bifmuth,  t 
than.  Bifmuth  ores  do  after  eliquation.  If  the  obfervation  itfelf  is  well 
founded,  it  tends  rather  to  prove  that  Bifmuth  is  injurious  to  the  co-  j 
lour  ;  more  efpecially  as  this  femimetal  is  itfelf  eafily  convertible  into  a  ; 
yellow  glafs,  which  fhould  feem  more  likely  to  debafe  than  to  improve  | 
the  blue  colour  of  the  Cobalt  glafs.  The  author  of  Henckelhts  redi<vi -  ; 
*vus  mentions  a  Cobalt  mine  in  Joachim  ft  hal,  abounding  with  Bifmuth,  r 
but  yielding  a  glafs  of  no  value.  See  Cobalt. 
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drawn  from  the  ore  with  Aqua  fortis,  mixed  with  a  Bis-' 
faturated  foliation  of  Sea-falt,  and  infpiffated,  yields  MUTH' 
a  reddifh  Salt,  whofe  colouring  matter  dilTolves  both 
in  re&ified  Spirit  of  Wine  and  in  water;  a  white  ble  colour- 
earthv  fubflance  remaining;:  undiffolved.  The  red ed  il<luor* 
watery  folution  is  the  curious  liquor,  which  has  lately 
been  kept  a  fecret,  under  the  name  of  the  green  fym- 
pathetic  Ink.  It  may  feem  an  impropriety  to  give  a 
jed  colour  to  the  name  of  green  ;  but  this  liquor  is 
truly  green,  and  of  a  fine  green,  when  heated,  as 
well  as  red  whilft  cold  ;  and  in  that  Hate  wherein  it 
is  vifible  as  an  Ink,  it  is  always  green.  If  written 
with  on  white  paper,  the  charaders  disappear  as  foon 
as  they  are  dry  :  if  the  paper  is  held  to  the  fire,  they 
become  green  and  legible  ;  on  cooling  they  difap- 
pear  again,  and  this  repeatedly  for  any  number  of 
times  (2.) 


III.  ZINC. 


ZINC  (Zinc  uni.  Centre  fait,  *T 'utenag ,  Spiautet ,  Zinc. 

Spelter)  is  a  white  femimetal,  inclining  a  little  * — 9 
to  biuifh,  efpecially  when  compared  with  the  whiter  Genera! 
metallic  bodies,  Regulus  of  Antimony,  Tin,  or  Sil-  Pi0Peitie-> 
It  is  considerably  hard  and  fonorous,  and  lefs 


ver. 


brittle  than  any  of  the  other  femimetals :  hammered 
gently  and  leifurely,  it  extends  a  little,  but  by  a 
few  quick  blows,  or  a  fmart  one,  it  cracks  or  breaks. 

In 


(z)  Sympathetic  Ink. ]  This  property  of  the  tinging  matter  of  BiC 
muth-ore  was  publifhed  at  full  length  by  a  German  lady  in  1705.  The 
compilers  of  the  encyclopedic  attribute  the  difeovery  to  Mr.  Hellot; 
though  that  gentleman  himfelf  acknowledges  that  he  received  the  firft: 
hint  of  it  from  a  German  chemift,  no  earlier  than  the  year  1736. 
The  experiment  fucceeds  beft,  when  the  tin&ure  drawn  from  the  cal¬ 
cined  ore  with  Aqua  fortis  is  mixed  with  a  folution  of  one  fourth  its 
weight  of  Sea-falt,  the  mixture  evaporated  almoft  to  drynefs,  and  the 
rehduum  diflolved  in  water.  Mr.  Hellot  has  given  a  variety  of  expe¬ 
riments  on  this  fubjeft  in  the  French  Memoirs  for  the  year  1737.  He 
obferves,  that  with  Nitre  or  Borax,  inftead  of  Sea-falt,  the  characters 
become  rofe-coloured  when  warmed,  and,  if  Sea-falt  is  afterwards 
paflTed  over  them,  blue ;  that,  with  Alcali  fufficient  to  faturate  the 
9.cid,  they  change  purple  and  red  from  heat. 
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Zinc.  In  fpecific  gravity  it  comes  the  nearefl  to  Tin  ;  which 
laft  is  fomewhat  the  heavieft  of  the  two  (a). 

Examined  It  begins  to  melt  in  a  moderate  red  heat  (b)  ;  and 
by  fire,  when  in  fufion,  burns  and  fulgurates,  with  a  deep, 
yeliowifh  green  flame,  a  confiderabie  noife,  and  an 
arfenical  fmeii :  if  the  fluid  metal  is  flirted,  the  defla¬ 
gration  continues  ftro'ng,  till  nearly  the  whole  quan¬ 
tity  is  deprived  of  its  metallic  form  and  fublimed  into 


flowers,  which  concrete  about  the  upper  part  of  the 


veiled  into  fine,  foft,  white  filaments,  like  down  or 


cobwebs  (c).  It  is  ohfervable,  that  in  a  broad  Iron 
ladle.  Zinc  in  filings  will  not  melt  near  fo  boon  as  the 
fame  quantity  in  one  piece ;  whereas,  when  bodies 
are  reduced  into  fmail  parts,  they  commonly  melt  the 
fooneft :  the  difference  in  this  cafe  probably  arifes 
from  the  filings  expoflng  a  larger  furface  to  the  ex¬ 
ternal  air,  and  the  communication  of  the  heat  being 

intercepted 


(a)  Zinc.']  This  femimetal  makes  a  crackling  noife  in  bending, 

like  that  of  Tin,  but  louder  :  broke,  it  appears  internally  of  a  fifiile  i 
plated  texture,  partly  dull -coloured,  partly  bright  a^d  iparkling.  Ex-  \ 
pofed  to  the  air,  it  contracts,  in  length  of  time,  a  kind  of  yellcwiQi  I 

ruft.  It  is  fomewhat  du6lile  when  cold,  but  when  heated  proves  en-  - 

tirely  brittle.  Its  fpecific  gravity  is  to  that  of  water  as  7U  .  to  1. 

(b)  In  the  fire.]  It  begins  to  melt  as  foon  as  it  grows  red-hot  5  but 
does  not, flow  thin,  or  burn,  or  fuhlime,  till  the  fire  is  railed  to  a  white 
beat.  Kept  juft  in  fufion,  it  calcines,  (lowly,  not  only  on  the  upper 
furface,  but  likewife  round  the  fides,  and  at  the  bottom  of  the  crucible  : 

If  feveral  pieces  are  juft  melted  together,  the  mafs,  when  grown  cold, 
may  be  broke  into  the  fame  number,  their  union  being  prevented  by  a 
yellowifh  ctilx,  with  which  each  piece  is  all  over  covered.  Malouin 
relates,  in  the  French  Memoirs  for  the  year  174.2,  that  a  quantity  of 
Zinc  being  melted  fix  times,  and  the  fufion  continued  fifteen  hours  \ 
each  time,  it  proved,  on  every  repetition,  harder,  more  brittle,  lefs  i 
fufible,  and  lefs  c  akin  able  ;  that,  after  the  two  firft  fufions,  its  colour 
was  grey  ;  after  the  third,  brown  ;  and,  after  the  fourth,  black  ;  that 
the  fifth  rendered  it  of  a  (late  blue  5  and  the  fixth,  of  a  clear  violet. 

(c)  Flowers.]  The  flowers  once  fublimed  from  this  femimetal  are 
no  longer  capable  of  being  elevated  by  the  ftrongeft  fire.  In  a  heat 
far  greater  than  that  in  which  they  arefe  at  firft,  they  fuffer  no  alter¬ 
ation  ;  in  a  very  vehement  one  they  melt,  according  to  Henckel,  (A£l. 
Nat.  Cur.  tom.  iv.)  into  a  femi-opake  green  g  1  aft  :  vitrified  with  Bo¬ 
rax,  they  give  a  grey  or  brownifh  glafs — - — From  the, Angular  texture 
of  the  flowers,  they  have  been  called  philofophic  Wool,  Cotton,  Silk, 
and  Talc  :  from  the  ftrong  green  flame  with  which  they  fuhlime,  they 
are  fuppofed  by  fome  to  be  the  fubftance  veiled  by  alchemifts  under  the 
titles  of  the  golden  fleece  guarded  by  fiery  bulls,  and  the  dry  water 
extrafhed  from  the  fun-beams  $■  and  the  femimetal  itfelf  to  be  the  Su% 
the  Lucif-r,  the  green  Lion,  and  the  Dragon  that  vomits  fire. 
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intercepted  by  the  vacuities  betwixt  them  :  the  filings  Zinc. 
ftrewed  upon  burning  coals,  melt  and  deflagrate 
much  fooner  than  larger  pieces.  The  face,  viewed 
by  the  flame  of  Zinc,  looks  like  that  of  a  dead 
corple  :  the  flame  of  Phofphorus,  and  Spirit  of  Wine 
impregnated  with  Sea-falt,  exhibit  the  fame  pheno¬ 
menon. 


The  veflels  commonly  made  ufe  of  for  fubliming  Flowers, 
flowers  of  Zinc,  are  two  crucibles  ;  one  placed  in  the 
fire,  for  containing  the  Zinc;  the  other  inverted 
upon  it  by  way  of  cover  :  this  laid  is  every  now  and 
then  taken  off,  and  the  Zinc  ftirred.  Some  perform 
the  fublimation  in  a  wide  necked  glafs  retort ;  others 
in  an  earthen  body,  &c.  I  have  made  a  great  num¬ 
ber  of  experiments  for  determining  the  moil  fuccefs- 
ful  method,  and  the  moll  commodious  apparatus  : 

I  have  tried  open  and  covered  crucibles,  earthen  and 
glafs  retorts,  gentle  and  ftrong  fires,  large  and  fmall 
quantities,  with  and  without  flirting,  in  fhort,  all  the 
different  ways  I  could  think  of.  In  this  examination 
it  appeared,  (1.)  That  Zinc  does  not  begin  to  fub- 
lime  when  it  begins  to  melt,  but  may  be  kept  a  good 
while  in  fufion  without  deflagration  or  diflipation. 

(2.)  That  the  fublimation  commences  widi  the  burn¬ 
ing  and  noife.  (3.)  That  by  a  ftrong  fire,  in  an 
open  crucible,  a  confiderable  quantity,  commonly  one 
fourth  its  weight,  is  totally  diflipated  ;  but  that,  by 
a  gentler  heat,  the  lols  is  much  lefs.  (4.)  That  glafs 
retorts  are  intirely  unfit  for  this  purpole,  as  they  are 
apt  to  crack  from  the  heat  neceffary  to  keep  the  Zinc 
in  fufion,  and  as  the  fublimation,  if  they  happen  to 
Hand  the  fire,  does  not  well  fucceed  in  them.  (5.) 

That  earthen  retorts  anfwer  better,  but  that  thefe 
alfo  are  liable  to  an  inconvenience  ;  a  grofs  Subli¬ 
mate  arifes  after  the  finer  flowers,  and,  in  breaking 
the  neck  of  the  retort,  we  cannot  avoid  mingling 
the  two  together.  (6.)  That  when  two  crucibles  are 
tiled,  the  more  fubtile  flowers,  whofe  quantity  is  but 
fmall,  arife  into  the  uppermoft  ;  the  more  ponderous 
remaining  in  the  lower,  adhering  to  its  fides,  and 
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Zinc,  filling  the  veflel,  as  it  were,  with  a  fubftance  like 
burnt  Alum,  which  proves  more  and  more  compad;  I 
and  grois  from  the  top  to  the  bottom.  (7.)  That  the  j 
Sowers  already  fublimed  mull,  if  we  expe£b  any  j 
more  Sublimate,  be  from  time  to  time  taken  away  : 
Zinc  requiring  room,  and  the  accefs  of  frefh  air,  for  1 
its  fublimation.  In  Sirring  the  Zinc,  or  removing, 
the  flowers,  care  mud  be  had  that  none  of  them  fall 
down  upon  the  melted  Zinc  •,  for  if  they  do,  they  \ 
will  never  rife  again,  but  remain  a  fixt  calx,  covering  « 
the  metal  and  preventing  its  fublimation.  The  belt  j 
method,  upon  the  whole,  appears  to  be  this  :  a  large  | 
crucible  being  placed  in  a  wind-furnace  on  a  piece  of  1 
brick,  and  made  moderately  red-hot,  but  not  too  { 
ftrongly  heated,  the  Zinc  is  to  be  thrown  in,  in  r 
pieces  :  the  crucible  may  be  covered  till  the  Zinc  : 
begins  to  burn,  but  after  this  period  it  fhould  be  ,c 
kept  open  :  when  any  confiderable  quantity  of  flowers  ? 
is  obferved  in  the  crucible,  they  are  to  be  cautioufly 
taken  out  with  an  iron  ladle,  and  this  continued  till 
nothing  more  will  arife,  or  till  the  whole  quantity  of 
the  Zinc  is  burnt.  By  this  method  the  produce  of 
flowers  is  greatefl ;  greater  even  than  the  weight  of  5 
the  metal  employed  :  from  half  an  ounce  I  obtained  1 
half  an  ounce  and  fifteen  grains. 

Redu&ion  I  have  made  fundry  experiments  for  reducing  the 
flowers  ft°wers  °f  Zinc  into  Zinc  again.  I  urged  them  in  a 
crucible  with  tallow  ;  but  they  fcarce  changed  their 
colour ;  I  treated  them  with  Pitch  and  with  Wax, 
but  obtained  only  a  blackifh  grey  powder.  Two 
drachms  of  the  flowers  were  put  into  a  coated  earthen 
retort,  with  an  ounce  of  powdered  Charcoal,  and  a 
receiver  containing  fome  water  clofely  luted  to  the 
retort :  the  fire  was  raifed  by  degrees,  and  kept  up 
ftrong  for  fome  hodrs,  that  there  might  be  no  defici¬ 
ency  in  point  of  heat :  but,  upon  unluting  the  vef- 
fels,  I  found  in  the  neck  of  the  retort  only  a  yellow 
and  grey  Sublimate,  with  a  few  fparkling  metallic 
particles :  the  coal  at  the  bottom  weighed  fix  drachms 
and  one  fcrugle :  a  fkin  appeared  upon  the  water  in 

the 


iVl  E 


T  A  L  L  I  C 


Bodies. 


the  receiver,  and  a  little  powdery  matter  fubfided. 
The  experiment  was  repeated,  with  the  addition  of 
fome  Beef-fuet  to  the  Charcoal,  and  without  any 
water  in  the  receiver  •,  but  this  time  I  obtained  only 
an  empyreumatic  Oil  from  the  Suet.  Sundry  trials 
were  made  likewife  with  alcaline  Salts  and  Borax, 
without  i'uccefs,  At  laft,  having  melted  one  drachm 
of  the  flowers  with  fix  drachms  of  Borax,  in  a  quick 
fire,  injected  pejlets  of  powdered  charcoal  made  up 
with  fat,  and  quenched  the  crucible  in  water,  I  found, 
on  breaking  the  veflel,  fmall  granules  of  revived 
Zinc,  with  a  blackifh  grey  femivitreous  fcoria.  It 
appears  from  the  whole,  that  the  reduction  of  thefe 
flowers,  though  difficult,  is  not  impracticable  :  pro-* 
bably  more  fuccefsful  methods  might  be  difcovered, 
if  the  enquiry  was  of  any  particular  utility  or  import¬ 
ance  (d). 

I  have  fometimes  granulated  Zinc,  by  pouring  it, 
when  melted,  into  a  wooden  box,  well  rubbed  all 
over  on  the  infide  with  Chalk,  and  ftrongly  fhaking 
it ;  but,  in  all  the  experiments  with  Menftrua,  I  ufed 
filings.  It  feems  as  if  part  of  the  file  was  abraded  by 
the  Zinc,  fome  of  the  particles  being  attracted  by  the 
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( d )  Reduction  of  ihe  flowers.-]  From  the  difficulty  of  recovering 
Zinc  from  its  flowers  and  calces,  the  chemifts  have  been  led  to  fuppofe 
either  that  they  are  irreducible,  or  that  the  phlogiftic  principle  of  Zinc 
is  of  a  different  kind  from  that  of  other  metallic  fubftances.  A  more 
careful  examination  has  dilcovered,  that  fuch  inflammable  matters  as 
reduce  other  calces,  reduce  equally  thofe  of  Zinc  ;  and  that  the  diffi¬ 
culty  lies,  not  in  the  reviving,  but  in  preferving  this  volatile  femimetal 
after  its  revival.  All  calces,  thofe  of  Iron  excepted,  require  a  ftronger 
fire  for  their  redu£lion  than  that  in  which  the  metal  itfelf  melts  $  and  a 
full  melting  heat  is  the  greateft  that  Zinc  can  fuftain :  hence,  in  the 
inftant  of  its  revival,  it  burns  and  calcines  again  if  the  air  is  admitted, 
and  in  clofe  veffels  efcapes,  at  leaft  in  part,  through  their  pores.  On 
mixing  flowers  of  Zinc  with  powdered  Charcoal,  and  verging  them 
with  a  ftrong  fire  in  a  crucible,  a  deflagration  and  frelh  fublimation  en~ 
fue  j  fufficient  marks  that  the  Zinc  has  been  reduced  into  its  metallic 
!  form  :  for,  fo  long  as  it  remains  in  the  ftate  of  calx,  neither  of  thefe 
effects  can  happen.  If  the  veflel  is  fo  contrived  as  to  exclude  the  air, 
and  at  the  lame  time  allow  the  reviving  femimetal  to  run  off  from  the 
vehemence  of  the  heat  into  a  receiver  kept  cool,  the  Zinc  will  there 
concrete  and  be  preferved  in  its  perfect  metallic  ftate.  It  is  ftill  more 
efle&ually  detained  by  the  addition  of  certain  metallic  bodies,  as  Copper 
and  Iron  ;  with  which  the  Zinc,  when  thus  applied,  unites  more  rea¬ 
dily  and  perfe&ly  than  it  can  eafdy  be  made  to  do  by  other  means. 
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Magnet ;  and  this  may  pofiibly  happen  alfo  in  the 
filing  of  other  metals,  though  not  hitherto  obferved. 
Granulated  Zinc  is  not  touched  by  the  Magnet. 

Oil  of  Vitriol  did  not  diffolve  Zinc,  though  an 
ounce  of  the  acid  was  taken  to  half  a  drachm  of  the 
metal:  after  feveral  days  digefrion,  the  filings  were  I 
only  corroded  into  a  white  calx.  Spirit  of  Vitriol 
made  a  complete  folution  :  its  action  was  accompa¬ 
nied  with  a  confiderable  heat,  and  an  inflammable 
vapour,  like  that  which  arifes  during  the  diffolution 
of  Iron.  At  firfl  a  grey  and  blackifh,  fpongy,  flaky 
matter  feparated  and  arofe  to  the  lurface,  and  foon 
after  fell  to  the  bottom,  but,  on  Handing  for  feme 
days,  was  taken  up,  and  difappeared  in  the  liquor, 
nothing  being  left  but  a  little  yellowifh  duft  fcarcely 
worth  mentioning.  The  liquor  is  as  limpid  and  co- 
lourlefs  as  the  Spirit  of  Vitriol  itfelf. 

Spirit  of  Nitre  or  Aqua  fortis  has  a  flronger  appe¬ 
tite  for  Zinc  than  any  other  acid,  and  than  this  acid 
has  for  any  other  metal.  It  a£ls  with  great  violence 
and  heat,  and  a  copious  difcharge  of  red difh -yellow - 
ifh-brown  vapours  ;  and  prefen tly  diflblves  almofl: 
the  whole  of  the  Zinc  into  a  colourlefs  traniparent 
liquor. 

Spirit  of  Salt  likewife  attacks  Zinc  very  readily ; 
but  does  not  abf  near  lo  violently,  or  diffolve  it  fo 
expedition  fly,  as  Spirit  of  Nitre.  A  little  fine  black¬ 
ifh  fubftance  appears  during  the  diffolution,  nearly 
like  that  which  feparates  with  Spirit  of  Vitriol :  but 
this  alfo  is  at  length  diffolved,  only  an  inconflderable 
portion  of  dufty  matter  remaining.  The  liquor  is 
almofl:  colourlefs,  or  very  flightly  yellowifh. 

Aqua  regia  adts  on  Zinc  pretty  violently,  and  dif- 
folves  it  fpeedily,  leaving,  as  in  the  foregoing  expe¬ 
riments,  a  very  little  powdery  matter.  This  folution 
is  of  a  citron  yellow  colour  ;  in  which  refpecf  it  dif¬ 
fers  from  all  the  others.  When  an  Aqua  regia  made 
with  Sal  ammoniac  was  employed,  feme  fmall  cry-' 
ftals  of  Zinc  fhot  at  the  bottom. 


Diftilled 
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Diftilled  Vinegar  feems  at  firft  to  have  little  adion  yINC> 

On  this  femimetal ;  but,  on  digefting  an  ounce  of  the  _ 1j 

acid  with  half  a  drachm  of  the  filings,  half  a  fcruole  with  vee£- 
was  at  length  taken  up.  The  folution  looked  milky, tableacid?> 
and  had  a  fweetifh  take  refembling  that  of  faturnine 
folutions  :  on  filtration  it  became  clearer,  and,  on 
(landing,  Hill  more  fo ;  a  little  powdery  matter  hav¬ 
ing  been  left  upon  the  filter,  and  a  little  more  gradu¬ 
ally  depofited  to  the  bottom  of  the  liquor. - —Two 

drachms  of  filings  of  Zinc  being  boiled  in  water  with 
an  ounce  and  a  half  of  powdered  Tartar;  the  liquory 
pafled  through  a  filter,  was  found  to  have  loft  its  aci¬ 
dity,  and  acquired  a  metallic  tafte  ;  and  the  Zinc  to 
have  loft  a  fcruple  of  its  weight. 

Alcalies,  both  fixt  and  volatile,  were  digefted  with  with  alca- 
filings  of  Zinc  for  a  fortnight,  but  neither  of  them lies- 
feemed  to  have  made  any  folution.  The  metal  ap¬ 
peared  to  be  however  in  fome  meafure  corroded  ;  the 
fuperficial  part  having  loft  its  metallic  afpedl,  and 
changed  to  a  black  colour.  In  the  filings  which  had 
been  digefted  with  the  volatile  fpirit,  fome  fine  white 
particles  were  intermixed  among  the  black,  as  if  they 
had  been  taken  up  and  depofited  again  by  the  li¬ 


quor. 


The  flowers  of  Zinc  did  not  difiolve  in  Oil  of  Vi-  Flowers  $ 
triol,  any  more  than  the  femimetal  itfelf;  but,  like  wltil  aclcis* 
it,  they  diflolved  in  Spirit  of  Vitriol,  and  in  the  other 
acids.  To  try  whether  they  retained  any  of  the  in¬ 
flammable  principle,  of  which  Zinc  fo  plentifully 
partakes,  I  evaporated  a  folution  of  them  in  the  ni¬ 
trous  acid  to  drynefs,  and  made  the  dry  matter  red- 
hot.  It  did  not  burn  or  deflagrate,  which  any  inflatTk 
mable  fubftance,  treated  in  the  fame  manner  with 
the  nitrous  acid,  would  have  done.  Horn  berg, 

however,  pretends  to  have  obtained  an  actual  Oil 
from  them  :  he  diflolved  fome  of  the  flowers  in  diftil¬ 
led  Vinegar,  by  digefting  them  in  frefh  parcels  of  the 
acid  ;  and  diftilled  the  folutions  in  a  glafs  retort :  at 
firft  a  quantity  of  phlegm  arofe,  then  the  fuperflnous 
acid,  and  at  laft  an  empyreumatic  Oil  This  Oil, 
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though  diftinguiffied  by  the  titles  of  Oleum  flora p 
Zinci 5  Oleum  miner  ale,  and  Oleum  metallicum ,  is  ob-  ■ 
vioufly  no  other  than  a  fetid  tartareous  Oil  proceed¬ 
ing  from  the  Vinegar.  He  endeavoured  to  evade 
this  objection,  by  pretending  to  make  the  fame  kind  fj 
of  Oil  by  Spirit  of  Vitriol,  without  Vinegar^  but 
the  experiment  has  never  facceeded  (e). 

That  Zinc  precipitates  Iron,  Copper,  and  other 
metallic  bodies  from  the  nitrous  acid,  and  confe- 
quently  has  a  greater  affinity  with  that  acid  than  the 
other  metals  have,  was  obferved  by  Stahl.  That  it 
precipitates  Copper  from  the  vitriolic  acid,  is  alio 
known  :  and  that  it  precipitates  Iron  likewife  from 
the  vitriolic  acid,  is  believed,  though  this  particular 
Fill  wants  a  further  examination.  I  diffiolved  pure 
Vitriol  of  Iron  in  diftilled  water,  and  added  to  the 
filtered  folution  large  pieces,  fmaller  pieces,  and 
filings  of  Zinc,  in  the  proportion  of  a  drachm  to  an 
ounce  of  the  Vitriol ;  digefted  the  mixtures  with  a 
confiderable  heat ;  and  at  laft  kept  them  for  a  time 
actually  boiling.  Some  precipitate  there  was,  but 
apparently  no  more,  and  no  other,  than  what  the 
Vitriol  itfelf  would  have  depofited  on  the  fame  treat¬ 
ment.  The  filtered  liquor  ftill  yielded  greenifh  cry- 
ftals.  The  Zinc  looked  blackifh-grey  on  the  fur- 
face,  but  retained  its  original  weight,  and  diffiolved 
in  Aqua  fortis  into  a  colourlefs  liquor,  a  mark  that 
it  retained  none  of  the  Iron.  From  the  opinion  of 
Zinc  having  a  greater  affinity  with  the  vitriolic  acid  i 
than  Iron  has,  Glauber,  Stahl,  and  others  have 

affimred 


(e)  Oil  from  Zinc  with  Vinegar.  ]  Mr.  Hellot  obtained  an  oil  feem- 
ingly  different  from  the  foregoing,  by  digefting  the  alh-coloured  mat¬ 
ter  which  remained  after  the  d  i  if  illation,  with  the  acidulous  phlegm 
which  came  over,  for  eight  or  ten  days  5  diftilling  the  tinflure  to  dry- 
11  efs  $  and  repeating  the  ex  trad  ion  with  the  diftilled  liquor,  till  the; 
quantity  of  dry  extract  thus  obtained  was  confiderable.  This  reftn- f 
like  matter,  diftilled  in  a  retort  with  a  (Longer  fire,  yielded  a  yellowiih 
liquor  and  a  white  Sublimate.  The  liquor  difcovered  no  mark  of: 
oil,  but  on  being  paffed  upon  the  Sublimate,  immediately  dilfolved 
it,  and  then  exhibited  on  the  furface  feveral  drops  of  a  reddifh  oil. 
Some  of  this  oil  was  taken  up  on  the  point  of  a  pencil,  and  applied  on 
gold  and  (Uver-leaf.  In  twenty-four  hours,  the  parts  touched  appear¬ 
ed,  in  both,  equally  dilfolved. 
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affirmed  that  the  acid  may  be  diftilled  from  Vitriol,  Zinc. 
by  the  addition  of  Zinc,  with  iefs  heat,  and  in  a 
fhorter  time,  than  without  addition.  How  far  this 
affertion  agrees  with  experiment  will  be  confidered 
under  the  article  Vitriol.  Some  recommend  Zinc 
to  be  employed  alfo  in  the  diftillation  of  the  other 
mineral  acids ;  but  if  a  pure  acid  is  wanted,  this 
addition  is  by  no  means  advifable ;  part  of  the  Zinc 
being  apt  to  arife,  when  the  heat  is  increaled  to  any 
confiderable  degree.  It  has  been  faid,  that  Spirit  of 
Vitriol,  and  Spirit  of  Salt,  precipitate  Zinc  from  its 
folution  in  Spirit  of  Nitre.  On  trial  Spirit  of  Salt 
occafioned  no  precipitation,  and  Spirit  of  Vitriol 
threw  down  only  a  little  greyifli  matter,  like  that 
which  feparates  during  the  diffolution  of  Zinc  when 
the  vitriolic  acid  is  applied  to  it  at  firft. 

Equal  parts  of  filings  of  Zinc  and  powdered  Sal  Treated 
ammoniac,  being  mixed  together,  and  urged  with W!th  Sa! 

,  ,  r  ~  a  c  ‘  ammoniac. 

a  gradual  tire  in  a  retort  •,  at  nrit  arole,  in  a  very 
gentle  heat,  an  exceflively  penetrating  volatile  fpirit, 
fo  ftrong  as  to  ftrike  a  man  down  who  fhould  inad¬ 
vertently  receive  its  vapour  freely  into  the  nofe. 

This  came  over  in  fubtile  vapours,  and  was  followed 
by  a  volatile  Spirit  of  Salt  in  thick  white  fumes. 

In  an  open  fire,  white  flowers  fucceeded,  and  at 
length  a  reddifh  and  a  black  Butter.  In  the  bottom 
of  the  retort  was  found  a  portion  of  the  Zinc  in  its 
metallic  form,  with  a  little  ponderous  and  fixt  buty- 
raceous  matter,  which  liquefied  in  the  air.  The 
lump  was  far  more  brittle  than  Zinc  ordinarily 
is,  of  a  reddifh  colour  on  the  outfide,  and  blackifh 
within.  The  bottom  of  the  retort  was  variegated 
with  yellow  and  red  colours,  and  looked  extremely 
beautiful.  The  remaining  Zinc  was  mixed  afrefh 
with  equal  its  weight  of  Sal  ammoniac,  and  the  pro- 
cefs  repeated.  A  volatile  alcaline  fpirit  and  marine 
acid  were  obtained  as  at  firft,  and  in  the  retort  was 
found  only  a  little  black  matter.  When  the  Zinc 
was  taken  at  firft  in  twice  the  Quantity  of  the  Sal 
ammoniac,  the  part  that  preferved  its  metallic  form 

N  2  proved 
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Zinc,  proved  lefs  brittle  than  in  the  foregoing  experiment  $ 
the  retort  appeared  variegated  in  the  fame  manner. 
On  endeavouring  to  redtify  the  butter,  the  retort 
parted  in  two  by  the  time  that  one  half  had  diftilled. 

Am  alga-  Melted  Zinc,  poured  into  heated  Quickfilver, 

mm tion.  readily  amalgamates.  One  drachm  of  Zinc,  and  two 
or  three  drachms  of  Mercury,  form  a  hard  brit¬ 
tle  amalgam.  •,  one  part  of  Zinc  and  five  of  Mer¬ 
cury,  a  loft  one.  Equal  parts  of  Zinc  and  Lead, 
melted  together,  and  poured  into  fix  times  their 
weight  of  Quickfilver,  yielded  a  loft  butyraceous 
amalgam,  which,  ground  with  water,  gradually  threw 
out  the  Zinc,  whilft  the  Lead  remained  united  with 
the  Mercury. 

with  Lead,  It  is  affirmed  in  books,  that  a  little  Zinc  thrown 

upon  melted  Lead,  will  inftantly  take  fire,  and  cal¬ 
cine  the  Lead.  On  an  ounce  of  Lead  in  fufion,  I 
injedted  a  drachm  of  Zinc,  but  no  flame  or  calcina¬ 
tion  enfued.  The  Lead,  when  cold,  looked  brighter* 
whiter,  and  harder.  Two  drachms  being  injedted  on 
an  ounce,  part  of  the  Zinc  fwam  long  upon  the 
furface,  and  feemed  averfe  to  unite  with  the  Lead, 
though  they  were  frequently  ftirred  together.  Equal 
parts  united,  by  a  fufficient  heat,  into  a  compound 
harder  and  more  brittle  than  the  Lead,  and  which 
in  bending  made  a  crackling  noife.  As  no  defla¬ 
gration  happened  in  thefe  experiments,  I  inverted 
the  procedure,  melting  the  Zinc  in  a  crucible  by  it- 
felf,  and  injecting  upon  it  different  proportions  of 
Lead.  The  Zinc  now  fulgurated  inftantly  on  the 
contadt  of  the  Lead,  and  fublimed  into  flowers, 
leaving  the  Lead  in  its  metallic  form  at  the  bottom 
of  the  crucible :  the  flowers  were  extremely  fine, 
and  had  often  a  reddifh  caft. 

compound  The  principal  ufe  of  Zinc  is  in  metallic  compofitions 
09?  bhe  bafis  of  which  is  always  either  Copper  or 

Bronze,  ft  in. 

(f)  Zinc  with  ether  metals.']  Zinc  does  not  mingle  in  fufion  with 
Bifmuth  or  the  lemimetallic  fubftance  called  Nickel.  How  carefully 
foever  it  be  ftirred  and  mixed  with  either  of  thefe,  the  Zinc,  when 
grown  cold,  is  found  diftirift  upon  the  furface,  fo  as  to  be  readily 

iepa  rated 
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Tin.  It  renders  Copper  of  a  yellow  or  Gold  co¬ 
lour,  Tin  brighter  and  whiter,  and  both  of  them 
harder  and  more  fonorous.  The  finer  kinds  of  Pew- 

N  3  ter 

feparated  by  a  blow.  It  unites  difficultly  with  Iron,  lefs  fo  with  Cop¬ 
per,  eafily  with  the  other  metals. 

Combined  with  Iron  or  Copper,  it  renders  them  more  eafily  fuiible, 
harder,  and  like  itfelf  brittle  whilft  hot,  though  confiderably  malleable 
when  leifurely  cooled.  It  brightens  the  colour  of  lion  almofl  into  a 
filver  hue  ;  and  changes  that  ol  Copper  to  a  yellow  or  gold  colour.  — 

It  greatly  debafes  the  colour  of  Gold,  and  deftroys  its  malleability ; 
rendering  near  an  hundred  times  its  weight  of  that  moll  du6lile  metal 
brittle  and  intraCfible.  A  mixture  of  equal  parts  of  each  is  very  hard, 
vvhite,  and  bears  a  fine  polilh,  and  hence  is  propofed  by  Mr.  Heljot 
for  making  Specula.  It  is  not  fubieCl  to  ruft  or  tarnilh  in  the  air,  like 
the  metals  commonly  made  ufe  of  for  that  purpofe,  of  which  Copper 

is  the  bails. - It  improves  the  colour  and  luftre  of  Lead  and  Tin, 

renders  them  firmer,  and  confequently  better  fitted  for  fundry  mechanic 
ufes.  Tin,  with  a  fmall  proportion  of  Zinc,  forms  a  fine  kind  of 
Pewter.  Lead  will  bear  an  equal  weight,  without  lofing  too  much  of  ^ 
its  malleability. —  Malouin  obferves,  that  Arfenic,  which  whitens  all 
other  metals,  renders  Zinc  black  and  friable  ;  that  when  the  mixture 
is  performed  in  clofe  veffels,  an  agreeable  aromatic  odour  is  perceived 
on  opening  them  ;  that  Zinc,  amalgamated  with  Mercury  and  after¬ 
wards  recovered,  proves  whiter,  harder,  and  more  brittle  than  before, 
and  no  longer  crackles  on  being  bent. 

Mixtures  of  Zinc  with  other  metals  expofed  to  a  ftrong  fire,  boil 
and  deflagrate  more  violently  than  Zinc  by  itfelf.  Some  globules  of 
the  mixture  are  ufually  thrown  off  during  the  ebullition,  and  fome 
part  of  the  metal  calcined  and  volatilized  by  the  burning  Zinc  :  hence 
this  femimetal  has  been  called  metallic  Nitre.  Gold  itfelf  does  not 

entirely  refill  its  a&ion.  — - It  verv  difficultly  volatilizes  Copper;  and 

hence  the  Sublimates  obtained  in  the  furnaces  in  which  Brafs  is  made, 
or  mixtures  of  Copper  and  Zinc  melted,  are  rarely  found  to  par¬ 
ticipate  of  that  metal.  On  melting  Copper  and  Zinc  feparately,  and 
then  pouring  them  together,  a  violent  detonation  immediately  enfued, 
and  above  half  the  mixture  was  thrown  about  in  globules. 

Zinc  with  Sulphur.]  Zinc  does  not  unite  in  the  leafl  with  Sulphur 
cr  with  crude  Andmony,  which  fcorify  all  other  metallic  fubftances 
except  Gold  and  Platina  ;  nor  with  compofitions  of  Sulphur  and  fixed 
alcaline  Salts,  which  diffolve  Gold  itfelf.  Hence  Zinc  may  be  purified 
from  the  Lead,  of  which  it  commonly  has  fome  admixture,  by  inject¬ 
ing  Sulphur  upon  it  in.  fufion ;  the  Lead  being  abforbed  b;y  the  Sul¬ 
phur,  and  forming  with  it  a  concrete  which  floats  unmelted  on  the 
i'nrface  and  may  be  eafily  feummed  off. 

Zinc  with  Nitre.]  Zinc  deflagrates  violently  with  Nitre.  Its  flowers 
do  not  fenfibly  deflagrate,  yet  alcalize  double  their  weight  of  the 
Salt,  more  readily  than  Zinc  itielf.  The  alcaline  mafs  appears  exter¬ 
nally  greenifh,  internally  of  a  purple  colour.  It  communicates  a  fine 
purple  to  water,  and  a  red  to  Vinegar.  The  acetous  tin&ure,  inlpif- 
fiated,  leaves  a  tenacious  fubflance,  which  foon  runs  in  the  air  into 
a  dark  red  caullic  liquor,  the  alcaheft  of  fome  of  the  pretended  adepts. 
Mr.  Hellot  obferves  that  this  liquafnen,  far  from  radically  diffolving 
Goid  as  it  has  been  laid  to  do,  precipitates  and  revives  it  from  its 
fbiution  in  Aqua  regis. 
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JSjnc.  ter  have  an  admixture  of  Zinc,  the  proportion  of 
w-y-w  which  to  the  Tin  is  kept  a  fecret  by  the  workmen. 

It  is  often  very  fmall,  and  fometimes  does  not  amount 
to  above  a  pound  in  five  or  fix  hundred  pounds  of 
Tin.  Princes-metal  is  a  mixture  of  Zinc  and  Cop¬ 
per  ;  and  all  the  compound  metals  made  in  imitation  . 
of  Gold  are  at  bottom  the  fame,  differing  only  in  the 
proportions  and  forme  other  cite  urn  fiances  which  con¬ 
tribute  to  the  malleability  or  colour.  Mr.  Geoffrey, 
in  the  French  Memoirs  for  the  year  1725,  has  given 
an  account  of  feveral  experiments  on  this  fubject : 
the  compofitions  which  he  found  to  anfwer  beft  are 
the  three  following.  (1.)  Two  ounces  of  Copper, 
one  ounce  of  Zinc,  and  four  ounces  of  Refin.  Thefe 
yielded  a  pale,  but  a  malleable  metal.  (2.)  Equal 
#  parts  of  Zinc  and  Brafs.  This  mixture  was  much 
higher  coloured  than  the  foregoing,  but  a  good  deal 
more  brittle,  (3.)  One  ounce  of  Copper,  ten  drachms 
of  Zinc,  and  one  drachm  of  Iron.  All  thefe  com- 
pofipons  require  a  confiderably  ftrong  fire  for  their 
fufion.  It  is  obfervable  that  Merc ury-fubjj mate  feems 
to  defiroy  that  quality  in  Zine  by  which  it  makes 
Copper  brittle  ;  and  hence  is  made  ufe  of  by  thofe 
who  bronze  Copper,  or  render  it  fuperficially  yellow, 
in  order  to  its  being  drawn  into  wire  for  laces.  Such 
is  the  ductility  of  Copper  and  Zinc  fo  prepared, 
that  the  wire  and  laces,  notwithftanding  their  great 
tenpity,  remain  every  where  coated  with  the  Bronze, 
and  difeover  nothing  cf  the  Copper  underneath. 

A  certain  perfon  in  Saxony  has  lately  dficovered  a  j 
fiubfiance,  of  which  a  fmall  portion,  injedted  into  a 
large  quantity  of  melted  Copper,  changes  the  Cop¬ 
per  into  a  yellow  or  Princes-metal :  this  is  perhaps 
feme  concentrated  preparation  of  Zinc.  The  ori¬ 
ginal  ddcovery  of  Princes-metal  is  attributed  by 
ioipe  to  prince  Rupert,  and  from  him  alfo  its  name 
is  fuppoied  to  have  proceeded.  Others  obferve, 
|naf  it  was  in  ufe  long  before  the  time  of  Rupert, 
fer  ftatues,  CrV.  and  thpt  the  name  Princes- 

metal 
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metal  is  no  other  than  a  corruption  of  Bronze  Zinc. 
metal. 

Zinc  and  Spelter  are  commonly  underftood,  both.  Spelter 
by  chemical  writers  and  by  workmen,  as  fynonymous  ,cW-r- 
names  for  the  white  femimetal  we  have  been  t^cat- 
ino-  of.  In  England  a  yellow  metallic  body,  ufed  as 
a  folder,  is  diftinguifhed  by  the  name  of  Spelter^ 
and  fuppofed  by  many  to  be  a  particular  kind  of  x 
Zinc  naturally  yellow.  I  have  been  toid  by  home, 
that  it  is  found  in  Cornwall ;  by  others  that  it  comes 
from  America;  but  have  never  met  with  one  .who 
could  give  any  fatisfaClory  account  cl  hs  oiigin; 
and  fulped  it  to  be  no  other  than  an  artificial  com- 
pofition  of  Zinc  and  Copper  [which  it  is  now  known 
to  be.]  Thus  much  is  certain,  that  pure  Zinc  is 

never  yellow. 

Zinc  itfelf  has  been  held  by  many  to  be.  an  ar-  zinc  rot 
tificial  compound,  and  many  ridiculous  conjectures 
have  been  advanced  about  the  manner  of  its  pro¬ 
duction.  Some  have  confounded  it  with  Bifmuth, 
with  Tin,  with  different  metallic  mixtures  ;  and  Dr. 
Schmieder,  in  the  Eph.  nat .  cur.,  cent.  3  o  4.  k 
whimfical  enough  to  believe,  that  the  filamenis  which, 
we  often  find  hanging  in  the  air  in  fummer,  from  the 
induflry  of  the  fpider,  are  true  flowers  of  Zi nc. 
Elombero-  prepared  a  metalline  cobweb-like^  mat¬ 
ter  which  it  was  more  natural  to  miicake  foi  flowers 
of  Zinc,  by  expofing  Tin  and  Iron  to  Tfcirnhaus’s 
burnine-glafs.  I  repeated  the  experiment  with 
the  fame  glafs,  and  obferved  that  as  foon  as 
fome  Tin  was  added  to  the  melted  Iron,  fine  (lender 
filaments  immediately  arofe,  and  flew  .  all  about, 
flicking  to  our  clothes,  and  to  the. machine,  i  hey 
differed,  however,  even  in  their  obvious  appeal  ances 
from  the  flowers  which  Zinc  affords,^  being  not  only 
longer,  but  in  fome  degree  tough  and  flexible. 

The  greateft  quantities  of  Zinc  come  from  the  Method  of 
Eaft-Indies,  in  large  oblong  pieces  and  from  dollar,  at  Goflar> 
commonly  in  round  cakes  or  loaves.  Of  the  origin 
of  the  Eaft-India  Zinc,  we  have  no  certain  account. 
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Zinc-  Tlie  Goflarian  is  extracted  from  the  Lead  and  Silver 
’  ores  ,ot  Rammelfberg  by  a  particular  contrivance  in 
the  ftnidture  of  the  furnace.  The  Zinc,  naturally 
.  contained  m  the  ore,  ieparates  during  the  f u  (ion  from 
the  other  metallic  matters,  being  elevated  by  the 
heat  m  form  of  runic,  which  palles  into  a  refervoir 
made  iOt  that  puipofe  in  the  front  wall,  over  the 
gutter  by  which .  the  Lead  runs  off.  The  refervoir 
fur  the  Zinc  is  incloied,  on  the  iniide,  by  a  large 
fldi  i tone,  only  fome  chinks  being  left  for  the 
fumes  to  enter;  and  on  the  outfide,  by  another 
ftGUc,  Vvhicn  is  clofely  luted,  and  frequently  fprink- 
led  during  the  procefs  with  cold  water,  to  cool  and 
conuenie  the  fumes.  Each  fmelting  lails  twenty 
hours,  beginning  at  ten  in  the  forenoon,  and  ending 
at  fix  next  morning.  When  the  fufion  of  the  ore  is 
completed,  the  workman  dextroufly  ftrikes  the  outer 
Lone  of  the  refervoir  with  an  Iron  rod,  fo  as  to 
looien  fome  of  the  luting  at  the  bottom  ;  upon 
v/nich  the  Zinc,  collected  during  the  procefs,  runs 
out  like  Quickfilver.  Ele  continues  to  tap  till  no- 
nothing  more  will  run,  then  melts  the  Zinc  again  in 
Ir0il  P°b  and  calls  it  into  hemifpherical  mafles. 

I  have  feveral  times  been  at  this  work,  and  kept  at 

it  two  days  and  a  night  together  without  leaving ' 
the  furnace.  ° 

Tnough  a  part  or  the  Zinc  is  thus  obtained  in  its 
metallic  form,  a  part  is  alfo  diffipated,  and  a  verv 
con  iderable  one  adneres  to  the  fdes  of  the  furnace 
in  die  iorm  of  a  calx.  This  is  fcraped  off  when  the 
furnace  ^  is  cold,  and  employed  for  the  making  of 
■orafs,  Lv.  under  the  name  of  Ofenbruch ,  or  Cadmia 
fornucum .  There  are  fundry  other  Lead-ores  which 
yic.v  the  fame  kind  of  Sublimate  ;  but  no  attempts 
have  been  made  to  extra#  aftual  Zinc  from  them, 
nor,  Isr  !t  generally  known  that  this  Sublimate  pro¬ 
ceeds  from  Zinc.  ^  The  produce  of  Zinc  is  extreme¬ 
ly  Variable,  and  depends  m  great  meafure,  not  only 
on  the  due  contrivance  of  the  cavity  for  receiving  it, 

-  care  or  the  workman,  in  coolin0*  it  with 


! 


water. 
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water.  At  Goflar,  when  the  due  precautions  happen  Zinc. 
to  he  negledted,  there  is  not  fo  much  Zinc  detained  — 
as  to  be  worth  colledfing. 

To  change  Copper  to  a  yellow  colour  is  one :  or  Cala- 
the  molt  diftinguifiiing  characters  of  Zinc.  •*-  :1C  mine. 
lapis  calaminaris ,  cadmia  Calamine  or  Cal  a  my, 

is  well  known  to  pofTeis  this  property,  being  the  in- 
oredient  commonly  employed  for  turning  Copper 
into  brafs.  It  makes  a  finer  Brals  than  the  Cadmia 
fomacum ,  the  latter  participating  of  the  Lead,  which 
the  ore  it  is  obtained  from  abounds  with.  Calamine 
appears  therefore  to  belong  to  the  lame  family  with 
Zinc  ;  to  be  in  reality  an  ore  of  that  femimetal, 

though  not  hitherto  worked  for  it. 

Calamine  is  confiderably  ponderous,  the  more  10  Natural 
the  better;  moderately  hard  and  brittle,  or  of  acon-l^ry. 
fiftence  betwixt  that  of  ftone  and  earth  •,  lometimes 
whitifh  or  grey  *,  lometimes  yellowiih  or  of  a  deep 
yellow  ;  fometimes  red ;  lometimes  brown  01  black- 
ifh.  It  is  plentiful  in  feveral  places  of  Europe,  as 
Hungary,  Tranfylvania,  Poland,  Spain,  Sweden,  Bo¬ 
hemia,  Saxony,  Goflar,  France,  and  in  England, 
particularly  in  Somerfetfhire,  and  the  northern  paits 
'of  Wales.  It  feldom  lies  very  deep,  being  chiefly 
found  in  clayie  grounds,  near  the  furrace.  In  iome 
places  it  is  intermixed  with  Lead  ores,  it  is  gene¬ 
rally  walked  from  fuch  impurities  as  may  adhere 
to  it  externally,  and  calcined  in  kilns,  like  tho  e 
in  which  lime  or  bricks  are  burnt,  before  it  is 
brought  into  the  Ikops  or  to  the  Brafs-maxer.  I 
have  obferved,  in  fome  Brafs-works,  that  when  the 
Calamine  had  not  been  calcined  Sufficiently,  the  work¬ 
men  have  been  obliged  to  calcine  it  over  again  them- 
felves.  Merret  informs  us,  in  his  notes  on  INen, 
that  it  muft  be  burnt  only  to  a  certain  degree ;  that 
when  too  little  calcined,  it  does  not  unite  with  the 
Copper ;  and  that  when  over  calcined,  it  makes  the 

metal  brittle.  ,  .  ,  .  ,  •  _  _  . , 

The  Brafs-makers  reduce  the  caicined  mineral  into  Brafr. 

fine  powder,  in  Lamping- mills  turned  by  waten  ^1  o^an 
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Cala-  hundred  pounds  of  Copper,  in  fnall  pieces,  they 
mine,  take  forty  pounds  or  more  of  the  powder  mixed 
L~~v  ;  with  a  certain  quantity  of  powdered  Charcoal ;  and 
divide  the  mixture  into  feveral  crucibles,  fix  or  eight 
of  which  are  let  down  into  one  furnace  funk  in  the 
ground.  The  procefs  is  no  other  than  a  cementation, 
which  is  continued  for  different  lengths  of  time  ac¬ 
cording  to  the  quality  of  the  Calamine,  fometimes 
for  a  day  and  night,  fometimes  two,  three,  and  even 
five  days  and  nights.  The  Copper  being  at  length 
changed  into  Brafs,  and  brought  into  fufion,  the 
crucibles  are  taken  out,  one  after  another,  and  the 
metal  caft  into  a  plate  betwixt  two  large  flat  ftones 
prepared  for  this  ufe. 

Often  one  third  of  the  Calamine  is  taken  up  by  j 
the  Copper ;  though  fome  forts  of  Calamine  are  fo  I 
poor  as  not  to  give  out  above  one  tenth  of  their  I 
weight  (g).  The  Zinc  thus  introduced  into  the  Cop¬ 
per  may  be  feparated  by  amalgamation  with  Mer¬ 
cury,  which  unites  with  the  Copper,  and  leaves  the 
Zinc  untouched  ;  by  fufion  with  common  Salt,  which 
will  fcorify  the  Zinc  ;  or  by  fire  alone,  which  will 
burn  and  diffipate  it.  If  brafs  leaf  be  held  in  the  : 
flame  of  a  candle,  the  Zinc  will  inftantly  burn  out  j 
in  a  flafh  like  lightning,  and  the  leaf  will  become  j 
Copper,  it  is  obforvable  that  Copper  impregnated  j 
with  Calamine,  proves  much  more  malleable,  and  of 
a  yellower  colour,  than  mixtures  of  the  fame  metal 
with  equivalent  proportions  of  Zinc  in  fubflance ; 
probably  from  the  common  forts  of  Zinc  partici¬ 
pating^  of  Lead  :  and  that  though  both  Zinc  and 
Calamine  change  Copper  to  a  golden  colour,  they 

greatly 


(  Cf)  Quantity  of  Calamine  taken  up  by  Copper.']  One  third  the  weight 
L  Calamine  is  the  larged-  yield  at  the  brafs-works,  of  which  we 
nave  any  account.  This  mineral  however  contains  often  a  confiderably 
greater  proporton  of  metallic?  matter,  capable  of  being  imbibed  by 
C  opper,^or  leparated,  by  treating  it  with  inflammable  additions  in 
ooi’e  veneis,  in  the  form  of  a6hial  Zinc.  From  the  common  Calamine 
of  the  drops  I  have,  gained  thirty-three  parts  on  fatty-four.  The 
foreign  Calamines-  appear,  from  feme  experiments  related  by  Mr. 
Marggraf  in  the  Berlin  Memoirs,  to  bejefs  rich  than  ours. 
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greatly  debafe  the  colour  of  Gold  itfelf,  rendering  it  Cala- 
pale  or  white.  mine. 

I  examined  feveral  forts  of  Calamine  by  acid  men- 
ftrua,  and  found  that  they  all  nearly  agreed.  From  by  adds, 
all  the  forts  the  marine  acid  extracted  moft,  and 
acquired  a  deep  yellow  colour ;  a  mark  not  of  their 
containing  Gold,  as  fome  have  fondly  fuppofed,  but 
Iron.  Calcined  with  Oil  or  other  inflammable  mat¬ 
ters,  they  yield  a£hial  Iron  to  the  Magnet,  and  fome 
hold  fo  much  as  to  afford  a  ferrugineous  Vitriol. 


The  Tindtures  made  in  Aqua  fortis  are  likewife  yel¬ 
low,  though  not  fo  deep  as  thofe  in  Spirit  of  Salt. 
—  Out  of  fixty  grains  of  a  pale  reddifh  Calamine, 
half  an  ounce  of  Oil  of  Vitriol  diffolved  feven  grains, 
the  fame  quantity  of  Spirit  of  Vitriol  five  grains, 
of  Spirit  of  Nitre  eight  grains,  and  Spirit  of  Salt 
fourteen  grains.  Out  of  fixty  grains  of  yellow  Ca¬ 
lamine,  half  an  ounce  of  Oil  of  Vitriol  diffolved 
eight  grains,  of  Spirit  of  Vitriol  feven  grains,  Spirit 
of  Nitre  twelve  grains,  and  Spirit  of  Salt  feven  teen 
grains.  As  the  vitriolic  acid  diffolves  fo  little  of 
Calamine,  I  had  little  hopes  of  fucceeding  in  an  ex¬ 
periment  related  by  a  certain  writer,  of  changing 
green  Vitriol  into  white  by  precipitation  with  this 
foffil.  I  proceeded  exadtly  according  to  his  direc¬ 
tions,  but  obtained  only  a  green  Vitriol  again.  Many 
things  are  believed  to  be  fadts  becaufe  men  of  learn¬ 
ing  have  written  them,  and  yet  when  brought  to  trial 
are  found  to  be  falfe. 

The  Solution  in  Spirit  of  Nitre,  evaporated  to  dry- 
nefs,  yielded  a  reddifh-brown  mafs,  which  on-  di- 
geftion  with  rectified  Spirit  of  Wine,  in  a  clofe 
veffel,  exploded  and  burfl:  the  glafs.  A  faturated 
folution  in  the  marine  acid,  concentrated  by  ab~ 
ftradting  or  evaporating  part  of  the  liquor,  exhibits 
in  the  cold  an  appearance  of  fine  cryftals,  which  on 
applying  warmth  diffolve  and  difappear.  A  little  of  this 
concentrated  folution  tinges  a  large  quantity  of  water 
of  a  bright  yellow  colour,  and  at  the  fame  time  depo- 
fites  by  degrees  a  fine,  fpongv,  brownifh  Precipitate. 

Glue 


Cala¬ 

mine. 


Examined 
by  distilla¬ 
tion. 
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Glue  diffolved  in  this  folution,  and  afterwards  in~ 
fpiffated,  forms  an  extremely  foppery  tenacious  mafs’ 
which  does  not  become  dry  ;  and  might  be  of  ufe  for 
entangling  flies,  caterpillars,  and  other  infefts,  if  it 
was  not  too  expenlive.  Sulphur  boiled  in  the  folu¬ 
tion,  feems  to  acquire  fome  degree  of  tranfparency. 
Thefe  experiments  are  mentioned  by  Juncker,  and  it 
was  from  thence  I  was  induced  to  repeat  them.  I 
further  diftilled  the  folution  with  well  wafoed  fand  ;  : 
and  found  in  the  neck  of  the  retort  a  little  Sub-  | 
1-imate,  variegated  with  red,  green,  yellow,  and  other  i 
colours.  I  he  land  appeared  fpongy  and  reddifo.  j 
The  Sublimate  liquefied  in  the  air.  Digefted  for  i 
feveral  months  with  highly  re&ified  Spirit  of  Wine,  , 
it  gave  no  appearance  of  the  Oil  which  Juncker  : 
mentions. 


I  diftilled  four  ounces  of  the  reddifo  and  the  yellow 


Calamine  in  a  retort  in  an  open  fire.  From  the  reddifo 


arofe  a  drachm  and  a  half  of  phlegm,  which  changed 
Syrup  of  Violets  green;  and  fome  grains  of  an  ammoni- 
acal  Salt,  which  yielded  an  urinous  fmell  with  fixt  Alca- 
11,  effcrvefced  with  Oil  of  Vitriol  and  emitted  a  fulphu- 
reous  fmell,  made  no  change  in  the  colour  of  Svrup  of 
Violets,  burnt  in  the  fire  with  a  bluifh  flame  and  Sulphu¬ 
reous  fume.  The  Caput  Mortuum  was  of  a  brownifo- 
red  colour,  weighed  three  ounces  and  feven  drachms,  and 
yielded  no  faline  matter  on  elixation  with  water.  From 
four  ounces  of  the  yellow  Calamine,  there  arofe  three 
fern  pies  and  a  half  of  phlegm,  which  changed  Syrup 
of  Violets  green,  but  no  Sublimate.  The  refiduum 
weighed  three  ounces  fix  drachms  and  a  half,  looked 
brighter  coloured  than  the  Calamine  at  fufl,  and  gave 
nothing  faline  on  elixation.  On  diftilling  the  Cala¬ 
mine  with  Pot-afo,  no  remarkable  difference  was  ob- 
ferved  in  regard  to  the  quantity  of  Salt  or  urinous 
phlegm.  A  mixture  of  four  ounces  of  Calamine  and 
eight  ounces  of  Nitre  being  injected  by  little  and 
little  at  a  time  into  a  tubulated  retort  made  red-hot, 
about  a  drachm  of  Spirit  of  Nitre  came  over,  and  in 
die  neck  or  the  retort  was  found  a  various  coloured 
The  refiduum  was  compact,  of  a  darl 

red 
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red  colour,  and  weighed  ten  ounces  and  fix  drachms.  Gala- 
Calamine  mixed  with  Sal  ammoniac,  yielded  a  yel-  mine. 
lowifh  Sublimate,  like  that  obtained  by  the  lame 
means  from  haematites  and  other  ferrugineous  mine¬ 
rals  ;  but  of  a  paler  colour,  as  containing  lefs  Iron. 

It  does  not  in  the  leaft  unite  with  Quickfilver. 

There  is  another  fubftance  common  in  the  (hops,  Tutty. 
which  may  be  referred  to  this  head,  as  it  changes, 
or  ought  to  change,  Copper  yellow.  This  is  called 
Tutty,  Tutia,  and  by  JLemery,  cTuthiai  in  confer-  If 

mity  perhaps  to  the  Arabic  origin  which  he  aferibes  j  -  - 

to  it,  though  Avicenna,  Serapio,  Pliny,  and  many 
other  ancient  writers,  (home  of  whom  undoubtedly 
underflood  Arabic)  call  it  Tutia.  Pomet  was  the  Enquiry 
firft  who  gave  any  particular  account  of  this  fub- 
fiance.  He  fays  it  is  brought  into  France  from  on.  U 
Germany,  and  fome  other  places  where  Brafs  or 
Bronze  is  made.  Lemery  adds  Sweden,  and  fays  it 
comes  from  Germany,  Sweden,  and  other  places, 

&c.  Savary,  after  copying  thefe  authors,  makes 
another  addition,  that  it  is  one  of  thole  commodities 
which  come  from  the  Levant  •  a  circumflance  which 
feems  repugnant  to  the  former  part  of  the  account. 
Avicenna  and  Serapio  fay  it  is  found  in  the  Indies ; 
and  Garcias  denies  its  being  met  with  in  any  part  of 
the  Indies.  This  gentleman  was  informed  that  it  is 
made  from  the  afhes  of  a  tree  growing  in  Perfia, 
thence  imported  to  Alexandria,  and  from  thence  into 
Europe.  Bontius  fays  likewife  it  is  prepared  in  Per¬ 
fia,  but  denies  that  it  is  from  the  afhes  of  a  tree. 

Juncker,  profeffor  of  chemiflry  at  Hall,  relates  that 
it  is  made  in  Gollar  and  at  Schneeberg.  And  this 
is  all  I  have  found  in  books  about  the  origin  of 
Tutty. 

With  regard  to  Goflar,  I  am  well  acquainted  with 
all  the  works  there,  and  fully  fatished  that  no  T  utty 
is  made  at  any  of  them.  If  made  at  Schneeberg, 
it  furely  could  not  have  efcaped  the  inquiries  of  the 
wduftrious  Plenckel,  who  lived  many  years  in  that 
neighbourhood,  and  fat  in  the  council  of  mines ;  and 
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TuTTY.yet  we  find  him,  in  his  Pyritologia,  as  much  at  a 
lofs  about  its  origin  as  I  am,  and  obliged  to  take  up 
with  Pornet’s  falfe  account.  I  have  written  to  Swe¬ 
den,  but  there  it  is  unknown.  I  have  been  at  all  the 
considerable  founderies  of  Brafs,  Bronze,  Bell-metal,  ( 
&c.  in  Germany  and  Holland,  that  at  Woolwich 
and  a  noted  one  in  Southwark  in  England,  thole  of  j 
France  and  Italy,  &c.  without  being  able  to  learn  j 
any  thing  of  Tutty,  or  to  find  any  perfon  who  j 
knew  what  it  was.  Bontius’s  account,  that  it  is  a  1 
native  earth  found  in  Perfia  and  ufed  as  a  depila-  ■ 
tory,  cannot  be  underftood  of  our  Tutty,  w7hich  has  1 
no  fuch  property. 

Of  the  manner  in  which  Tutty  is  prepared,  and  ] 
what  it  really  confifts  of,  we  know  as  little  as  of  the  ■ 
places  from  whence  it  comes.  Thofe  who  make  it  a  i 
Sublimate  arifing  in  the  founderies,  fay  it  concretes  : 
upon  Iron  or  earthen  cylinders  placed  in  the  furnace  ; 
for  that  purpofe,  and  that  it  is  no  other  than  a  fpecies 
of  Cadmia  fornacum.  Valentina  relates,  that  the  cy¬ 
linders  are  of  wood,  a  material  which  would  prefently  | 
be  deftroyed  in  the  fituation  affigned  to  them. 

A  careful  examination  of  Tutty  itfelf  difcovers 
more  of  its  origin  than  we  can  learn  by  any  other 
means.  Its  bafis  is  apparently  an  argillaceous  earth ; 
among  which  we  may  difcover  an  admixture  of  Cala¬ 
mine  or  Cadmia  fornacum,  fometimes  of  Zinc  in  coarle 
powder,  fometimes  of  Lead-ore,  and  fundry  other  fub- 
ftances.  On  the  furface  are  often  found  afhes  or  bits 
of  coal,  which  fhew  it  to  have  been  baked  in  the 
fire.  Some  years  ago,  Tutty  was  extremely  fcarce 
and  dear  at  Berlin  :  all  at  once  the  fhops  were  flocked, 
and  the  price  fell.  The  Tutty  now  introduced  had 
neither  the  colour  nor  compaclnefs  of  the  ordinary 
forts  *,  nor  was  it  fo  fixed  in  the  fire ;  one  half  of  it 
being  difiipated.  We  may  therefore  prefume,  that  : 
Tutty  is  an  artificial  compofition,  and  that  this  Tutty 
had  been  made,  fos*a  prefent  advantage,  by  fome  : 
perfon  not  thoroughly  acquainted  with  the  art. 

The  ) 
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The  better  forts  of  Tutty  are  in  femicylindrical  Tutty 

concave  pieces,  like  the  bark  of  a  tree;  ponderous,  1 _ 

and  fomewhat  fonorous  ;  moderately  compact,  and  DefcriP~ 
generally  not  eafy  to  break  ;  of  an  afh  or  moufe- tlun* 
grey  colour,  often  with  yellow  or  green  variegations  *, 
pretty  fmooth  on  the  infide,  full  of  cavities  or  pro¬ 
tuberances  on  the  outfide.  The  entire,  compact, 
grey  pieces,  are  preferred ;  the  broken,  powdery, 
crumbly,  yellow  or  reddifh,  rejected.  Boeder  re¬ 
lates  that  Tutty  has  a  fharp  tade,  but  no  fuch  tade 
is  perceptible  in  ours. 

In  the  following  experiments  was  employed  the  chemical 
bed  fort  of  Tutty  procurable  from  the  drops,  re-  examina- 
duced  into  powder,  in  the  quantity  of  dxty  grains tlon' 
with  each  liquor.  (1.)  Oil  of  Vitriol  diffolved  fif- 
teeen  grains,  acquired  a  red  colour,  and  extricated 
fumes  refembling  thofe  of  Spirit  of  Sea- fait.  (2.)  Spi¬ 
rit  of  Vitriol  took  up  twenty-four  grains,  and  here  alfo 
marine  vapours  were  perceived.  (3.)  Spirit  of  Nitre 
diffolved  more  than  any  of  the  other  acids,  namely 
twenty-eight  grains  out  of  the  fixty.  The  colour 
of  the  folution  was  a  pale  yellow.  (4.)  Spirit  of  Salt 
diffolved  twenty-fix  grains,  and  acquired  a  yellow  tinc¬ 
ture.  (5.)  Aqua  regis  diffolved  twenty-five  grains,  and 
became  likewife  (lightly  tindlured.  (6.)  Diddled 
Vinegar  took  up  but  two  grains.  (7.)  Oil  of  Tartar 
per  deliquium  had  no  effect.  (8.)  Solution  of  caudic 
Alcaii  diffolved  ten  grains.  (9.)  Different  volatile 
fpirits,  prepared  with  fixt  alcalies  and  with  Quick¬ 
lime,  neither  differed  or  occafioned  any  fenfible  alte¬ 
ration  ;  though  fome  report  that  thefe  fpirits  extract 
from  Tutty  a  blue  tinbture.  Tutty  extricates  in  fome 
meafure  the  volatile  Alcaii  of  Sal  ammoniac,  ab- 
forbing  and  detaining  the  acid  of  the  Salt.  Never- 
thelefs  when  Tutty  is  previoufly  diffolved  in  acids, 
volatile  alcalies  precipitate  it.  Stahl  is  not  a  little 
furprized  at  thefe  feemingly  oppofite  affinities  :  but 
Tutty  is  by  no  means  the  only  indance  of  them. 

Pure  calcareous  earths  exhibit  the  fame  phcenomena  : 
expofed  to  the  fire  in  mixture  with  Sal  ammoniac, 

they 
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Tutty.  they  clifengage  the  Alcali,  and  unite  with  the  acid  | 
U-v-— >  and  when  difiblved  in  the  acid,  the  addition  of  the 
voiatile  Alcali  will  precipitate  the  fame  earth  by  which 
it  had  been  itfelf  expelled  before. 

A  piece  of  compaCt  grey  Tutty,  heated  fifty  times 
red-hot,  and  quenched  as  often  in  diftilled  water, 
gave  no  impregnation  to  the  liquor,  and  did  not 
become  crumbly  or  buffer  any  other  fenfible  change 
than  contracting  feme  red  and  other  coloured  fpecks. 

A  yellowifh  and  more  brittle  piece  crumbled  at  the 
twentieth  extinction,  and  changed  its  colour  more 
than  the  preceding,  but  gave  out  nothing  to  the 
water.  Tutty  treated  with  inflammable  fluxes,  gave 
no  metallic  Reguius ;  with  Borax,  it  was  reduced 
into  a  vitreous  fcoria.  Mixed  with  Charcoal  powder, 
and  cemented  and  fufed  with  four  times  its  weight  of 
Copper,  it  tinged  the  metal  yellowifh.  It  were 
needlefs  to  proceed  further  in  experiments  upon  a  fub-  I 
fiance  of  fuch  precarious  qualities  •,  a  fubftance  of « : 
which  we  feldom  meet  with  two  fpecimens  entirely  ■ 
alike. 

Fompho  Some  other  productions  of  Zinc  are  mentioned  by 
lyx,  CV.  medicinal  and  metallurgic  writers  under  various  i 
names,  Pompholyx ,  Diphryges ,  Nihil ,  Nihil  album ,  , 
Spodium  gr^corum ,  Cadmia  hotrites ,  zonites ,  onychites ,  , 
cftracites ,  placites ,  capnites ,  &c.  Thefe  are  truly  what  ; 
Tutty  is  pretended  to  be,  impure  fublimates  or 
flowers  of  Zinc,  arifing  in  the  furnaces  where  Zinc, 
or  Calamine,  or  compound  metals  made  with  them, 
are  worked.  A  Sublimate  of  this  kind  is  expeCted 
in  the  fhops  under  the  name  of  Pompholix  or  Nihil ; 
but  we  feldom  meet  with  the  genuine  Pompholyx 
there  *,  mafles  compofed  chiefly  of  Chalk  with  pro¬ 
bably  a  little  white  Lead,  prepared  in  Saxony,  com¬ 
monly  fupplying  its  place.  This  counterfeit  fort  Is 
of  a  pure.,  white  colour ;  the  genuine  is  greyifh. 
The  very  befl  fort  is  not  equal,  for  medicinal  or 
other  ufes,  to  the  flowers  obtained  from  Zinc  itfelf. 

Cala- 
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Calamine,  Tutty,  Pompholyx  and  the  flowers  of  Zinc. 
Zinc,  are  applied  externally,  in  unguents  and  other  ' — — — > 
forms,  as  deficcatives  and  epulotics,  againil  running  Medical 
ulcers,  excoriations  of  the  fkin,  and  defluxions  on  *  y 
the  eyes.  By  fome  they  have  been  exhibited  alfo  in¬ 
ternally.  It  is  faid  that  the  flowers,  given  from  fix 
to  twelve  grains,  prove  fometimes  fudoriflc,  and 
fometimes  purgative  or  emetic.  That  a  Magiftery 
precipitated  by  fpirit  of  urine  from  a  folution  of 
Calamine  in  Spirit  of  Salt,  duly  edulcorated  and 
dried,  is  a  moderately  ftrong  emetic  and  cathartic. 

That  a  folution  of  Calamine  in  Spirit  of  Nitre,  eva¬ 
porated  to  drynefs  and  flightly  calcined,  adls  in  dofes 
of  ten  grains  or  upwards,  as  a  fudoriflc.  This  pre¬ 
paration  has  been  given  by  feveral  perfons  in  Eng¬ 
land,  and  entitled  Sudorificum  calaminaris ,  and  Cadmia 
diaphoretica.  But  the  internal  ufe  of  pure  Zinc  is 
fcarcely  advifable ;  and  that  of  its  crude  ore,  whofe 
contents  are  variable  and  uncertain,  is  furely  lefs  fo. 

I  knew  an  oculift,  who  employed  this  diaphoretic  in. 

Collyria  with  great  fuccefs  :  he  digefted  the  powder 
in  Spirit  of  Wine,  in  the  proportion  of  an  ounce  to 
to  half  a  pint  for  a  ftronger  preparation,  and  of  two 
drachms  to  half  a  pint  for  a  weaker.  A  little  of 
the  filtered  liquor  was  dropt  into  the  eye  three  or  four 
times  a  day. 


IV.  ANTIMONY. 

ANTIMONY,  ( Antimonium^  ftibium)  is  a  black-  Anti- 
ifh  mineral  fubftance,  ftaining  the  hands,  full  M0NY* 
I  of  long,  fliining,  needle-like  flriae,  hard,  brittle,  and 
conflderably  heavy.  It  is  found  in  different  parts  of  hiftory 
!  Europe,  as  Bohemia,  Saxony,  Tranfylvania,  Hun¬ 
gary  and  France,  commonly  in  mines  by  itfelf,  in¬ 
termixed  with  earthy  or  itony  matters.  Sometimes 
it  is  blended  with  the  richer  ores  of  Silver,  and  ren- 
^  ders  the  extra&ion  of  that  metal  difficult ;  Antimony 
volatilizing  a  part  of  the  Silver,  or,  in  the  language 
of  the  miners,  robbing  the  ore.  Antimony  is  iepa- 
Vol.  I.  O  rated 
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Anti-  rated  from  its  natural  impurities  by  fufion  in  an 
mony.  earthen  pot,  whofe  bottom  is  perforated  with  a  num¬ 
ber  of  holes  •,  the  fluid  Antimony  paffing  through, 
whilft  the  unfufible  matters  remain  behind*  The 
melting  veffel  is  let  into  another  pot  funk  in  the 
ground,  and  which  ferves  as  a  receiver.  This  laft  is 
of  a  conical  figure,  and  fuch  accordingly  is  the  fhape 
of  the  loaves  of  Antimony  met  with  in  the  fhops. 
The  juncture  of  the  two  veffels  is  clofely  luted;  the 
uppermoft  one  covered,  and  a  fire  made  round  it ; 
and  feveral  lets  of  this  apparatus  worked  at  once. 
In  fome.  places  inftead  of  a  pot  with  a  perforated 
bottom,  one  is  taken  which  has  no  bottom,  and  a 
perforated  iron  plate  placed  betwixt  it  and  the  re¬ 
ceiver  :  but  the  other  method  is  to  be  preferred,  as 
Antimony  in  fufion  is  apt  to  diflblve  a  part  of  the 
Iron. 

Antimony  has  been  by  many  eiteemed  a  poifon. 
In  1566,  its  life  was  prohibited  in  France  by  an 
edict  of  parliament ;  and,  in  1609,  one  Beinier  was 
expelled  from  the  faculty  for  having  given  it.  The 
edict  was  repealed  in  1650;  Antimony  having  a^ 
few  years  before  been  received  into  the  number  of 
purgatives.  In  1668,  a  new  edibl  e ame  forth,  pro¬ 
hibiting  its  being  ufed  by  any  one  but  the  debtors  of 
the  faculty.  Others  again  have  been  extravagantly  fond 
of  it,  and  aferibed  to  it  extraordinary  virtues,  as 
Alexander  von  Suchten,  Glauber,  and  Faber.  Bafil 
V alentine  ranks  it  among  the  wonders  of  the  world, 
and  placed  it  in  a  triumphal  car.  Thus  much  is 
certain,  that  Antimony  in  its  crude  Fate  is  not  a 
poifon,  but  a  medicine  of  great  efficacy  ;  an  excel¬ 
lent  refolvent.  and  purifier  of  the  juices,  if  given 
from  four  grains  to  half  a  drachm,  along  with  ab~ 
forbents.  That  it  is  capable  of  being  rendered,  by 
various  operations  and  additions,  either  truly  poi- 
fonous,  or  more  medicinal  than  in  its  crude  ftate. 
That  its  moft  virulent  preparations  .  may,  by  flight 
managements,  be  made  falutary  ;  and  its  moft  falu- 
tary  ones,  virulent* 
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Antimony  is  not  a  pure  femimetal,  but  a  fulphu-  Anti- 
fdted  femimetal.  Thrown  into  the  fire,  it  burns  mony. 
with  a  blue  flame  and  fulphureous  vapours  :  on  di- 
gelling  powdered  Antimony  in  Aqua  regia  the  me-  ofTe^uh* 
tallic  part  is  diffolved,  and  the  Sulphur  left.  Theand  Suif 
Sulphur  of  Antimony,  purified  from  the  metallic  phur’ 
part,  is  perfectly  the  fame  with  the  common  Brim- 
llone  of  the  fhops,  poflefling  the  fame  properties,  and 
anfwering  the  fame  ufes  :  if  the  femimetal,  freed 
from  the  Sulphur  naturally  mixed  with  it,  be  after¬ 
wards  melted  with  common  Brimllone,  it  refumes  the 
appearance  and  qualities  of  crude  Antimony.  Many 
have  imagined  that  this  mineral,  befides  common 
Sulphur,  contains  a  golden  or  folar  Sulphur ;  be- 
caufe  Antimony  purifies,  and  heightens  the  colour 
of,  Gold,  and  becaufe  it  diflolves,  as  Gold  does,  in 
Aqua  regia.  But  with  regard  to  the  folubility  in 
Aqua  regia,  it  is  not  the  fulphureous  but  the  metal¬ 
lic  matter  of  the  Antimony  that  diflolves  :  if  nothing 
befides  Gold  and  Antimony  was  adted  upon  by  that 
menltruum,  there  might  be  fome  plaufibility  in  the 
argument  •,  but  furely  when  fo  many  fubllances  dif- 
folve  in  it,  as  Iron,  Copper,  Lead,  Tin,  Quickfil- 
Ver,  Zinc,  various  earths,  ddk,  folubility  in  Aqua  re- 
gis  can  be  no  proof  of  a  folar  impregnation.  In  the 
purification  of  Gold,  the  Sulphur  of  Antimony  has 
no  other  effect  than  common  Brimllone  would  equally 
produce  :  when  Gold,  containing  an  admixture  of 
other  metals,  is  melted  with  Antimony,  the  Sulphur, 
having  little  affinity  with  its  own  femimetal,  forfakes 
it,  and  unites  with  the  Silver,  Copper,  or  other  me¬ 
tallic  bodies  mixed  with  the  Gold,  but  has  no  addon 
on  the  Gold  itfelf :  thus  only  the  impurities  of  the 
Gold  are  combined  with  the  Sulphur  of  the  Anti¬ 
mony,  into  a  fcoria  which  flows  on  the  furface ; 
whilll  the  Gold  and  the  femimetal  of  the  Antimony 
form  one  compound  at  the  bottom  :  if  this  CQrpppAid 
be  expofed  to  a  firong  fire,  and  a  free  draught  or 
blaft  of  air,  it  evaporates  in  fumes,  and  leaves  the 
Gold  pure  behind  it.  This  procefs  ihews  the  refift- 
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ance  of  Gold  to  Sulphur,  and  to  the  volatilizing 
power  of  the  Antimonial  femimetal,  but  furely  gives 
no  foundation  for  imagining  a  folar  Sulphur  to  ex.  ft 
in  Antimony.— — -As  Gold  is  the  only  metal  [Flatina 
excepted]  that  totally  refills  Antimony  or  its  Sul- 
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phur,  this  mineral  has  been  called  by  the  chemifts 
Balneum  foUus  foils ,  balneum  regis ,  lupus  uliimus  judex. 

The  feparation  of  metallic  bodies  from  Sulphur, 
by  fufion,  is  no  other  than  a  fpecies  of  precipitation, 
and  accordingly  is  called  by  fome  dry  precipitation  ; 
as  it  depends  upon  the  addition  of  fome  third  fub- 
ftance,  whether  metallic  or  not,  to  which  the  Sul¬ 
phur  has  a  greater  affinity  than  to  that  metal  which 
it  is  already  combined  with :  in  confequence  of  this 
affinity,  the  Sulphur  in  fufion  lets  go  its  metal,  to 
unite  with  the  fubftance  fuperadded,  and  forms  with 
this  a  light  fcoria,  from  which  the  other  fubfides  by 
its  own  gravity.  This  is  the  foundation  of  all  the 
dry  partings  of  metals  :  metallic  bodies  feparated  by 
this  dry  precipitation  are  commonly  called  Reguli , 
efpecially  when  brittle.  The  metallic  part  of  Anti¬ 
mony*  in  particular,  is  diftinguifhed  by  no  other 
name  than  that  of  Regulus  of  Antimony. 

The  proportion  of  Regulus  and  Sulphur  in  crude 
Antimony,  it  is  difficult,  and  fcarce  poffible  to  ex¬ 
actly  determine  ;  as  there  is  always  fome  lofs  in  puri¬ 
fying  either  the  Sulphur  from  the  Regulus,  or  the 
Regulus  from  the  Sulphur.  There  is  reafon  to  be¬ 
lieve,  that  the  Regulus  amounts  to  one  half  the 
quantity  of  the  compound,  and  rather  more  than 
lefs. 

The  Regulus  of  Antimony  by  precipitation  is  ob¬ 
tained  by  melting  the  Antimony  with  fixt  alcaline 
Salts,  Iron,  Copper,  Tin,  &c.  the  Sulphur  having  a 
greater  affinity  with  thefe  than  with  the  Regulus,  and 
forfaking  the  latter  to  unite  with  the  former.  The 
Regulus  prepared  with  alcalies  is  called fimple  •,  that  with 
metallic  bodies  is  diftinguifhed  by  the  name  of  the  par¬ 
ticular  metal,  martial ,  venereal ,  jovial ,  &c.  All  thefe 
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methods  are  attended  with  fome  inconveniencies.  Ale  a-  Anti- 
line  Salts  effectually  abforb  the  Sulphur ;  but  they  m°nv. 
form  with  it  a  hepar  fulphuris,  which,  in  fufion,  dif- 
folves  all  the  metals  :  hence,  in  proportion  as  the 
Regulus  is  freed  from  its  Sulphur  by  the  Alcali,  a 
part  of  it  is  taken  up  again  by  the  compound  which 
'  the  Sulphur  forms  with  the  Alcali :  one  third,  one 
half,  and  often  three  fourths  of  the  Regulus  are  thus 
redifib! ved,  and  often  we  find  very  little  Regulus  left. 
Metallic  additions  are  free  from  this  inconvenience, 
and  confequently  occafion  the  yield  of  Regulus  to  be 
much  larger :  but  the  Regulus  thus  obtained  is  never 
entirely  free  from  fome  portion  of  the  metal  fuper- 
added.  Some  have  endeavoured  to  promote  the  fe- 
!  paration  of  the  Regulus  by  inflammable  additions,  as 
powdered  Charcoal,  Pitch,  Refin,  but  thefe  do 
I  not  at  all  mend  the  matter  :  Antimony,  treated  with 
inflammable  lubftances  alone,  yields  no  Regulus ; 
and  if  alcaline  Salts  alfo  are  taken,  the  inconveniencies 
■  will  be  fiiil  the  fame  as  when  thofe  Salts  are  ufed  by 
themfelves.  Many  have  fubftituted  to  alcaline  Salts, 
crude  Tartar  or  a  mixture  of  Tartar  and  Nitre,  and 
thought  that  then  they  employed  no  alcalies  ^  not 
aware,  that  thofe  are  the  very  Salts  from  which  Al¬ 
calies  are  produced  for  chemical  ufes  by  the  action  of 
fire ;  and  that  they  do  not  here  effedt  the  intended 
|  feparation,  till  the  heat  has  reduced  them  to  that 
Rate.  There  are  however  fome  differences  obferved 
in  the  quantity  of  Regulus  according  to  the  different 
additions.  P 

Kunckel  has  given  a  method  of  preparing'  Regu¬ 
lus  of  Antimony  by  calcination.  He  calcines  the 
:  Antimony  till  it  ceafes  to  emit  any  fulphureous  fmell, 
with  care  to  prevent  its  running  into  lumps  j  then 
mixes  the  calx  with  oil  or  fat  and  a  little  powdered 
charcoal,  puts  the  mixture  into  a  crucible  to  melt, 
and,  as  foon  as  the  Regulus  begins  to  fhew  itfelf, 
injeCts,  by  degrees,  fome  powdered  Nitre,  in  the  pro¬ 
portion  of  an  ounce  to  a  pound  of  Antimony :  the 
flatter  in  thin  fufion,  being  poured  out,  a  pure  Re- 
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Anti-  guliis  is  obtained,  in  much  greater  quantity  than  by 
MpNY.  the  foregoing  methods.  There  is  another,  but  more 
expenfive,  way  of  procuring  a  large  yield  of  pure 
Regulus  ;  namely,  by  extracting  the  Regulus  from 
the  Antimony  by  acid  menftrua,  as  Aqua  regis,  or 
Spirit  of  Salt ,  precipitating  it  from  this  folution  ;  and 
afterwards  reviving  the  Precipitate,  by  melting  it 
with  inflammable  additions. 

Chemical  Pure  Regulus  of  Antimony,  by  whatever  means 
properties  obtained,  is  a  bright  femimetal,  refembling  Tin  or 
gulus! Ke'  dufky  Silver  •,  without  any  thing  of  the  bluifh  call 
of  Zinc,  or  the  yellowilli  one  of  Bifmuth.  It  is  one 
of  the  lighteft  of  the  metallic  bodies,  [about  feven 
times  fpecifically  heavier  than  water]  moderately 
hard,  entirely  brittle,  and  of  a  fparkling  plated  tex¬ 
ture.  In  a  fire  not  very  flrong,  it  frnokes  copiouily, 
and,  by  degrees,  totally  evaporates  :  by  a  gentler 
lire,  continued  for  fGrne  time,  it  is  changed  into  a 
whitifh  calx  ;  which,  on  raifing  the  heat,  melts  into 
a  yeilowil'h  cr  reddifh  glafs.  Melted  with  Silver, 
or  the  other  malleable  metals,  it  renders  them  hard 
and  brittle.  It  deftroys  the  magnetic  power  of  Iron  ^ 
which  other  metallic  bodies  only  weaken  in  proportion 
to  their  quantity.  It  does  not  amalgamate,  or  not  with¬ 
out  great  difficulty,  with  Mercury :  if  a  mixture  of  it 
with  Silver  and  Copper  be  reduced  into  fine  powder, 
even  thole  metals  will  not,  in  that  ftate,  be  afled 
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(h)  Regulus  of  Antimony  with  Mercury .]  Common  Regulus  of 
^Antimony  may  be  amalgamated  with  Quickfilver,  by  melting  the  Re¬ 
gulus,  and  pouring  it,  in  a  (lender  dream,  into  a  confiderable  propor¬ 
tion  of  Mercury  made  aimed  boiling  hot :  to  prevent  any  3ofs  ©f  the 
Quickfilver,  the  veffel  may  be  covered  with  an- iron-plate,  and  the  Re¬ 
gains  poured  in  through  a  perforation  in  the  plate.  By  this  method  the 
union  fucceeds  more  readily  and  perfectly,  than  when  water  is  made  to 
boil  upon  the  furface  of  the  Quickfilver,  as  Henckel  directs  ;  the  Re¬ 
gulus  lofing  of  its  heat)  in  paffing  through  the  water,  before  it  comes 
to  the  Mercury,  '  •  1 

A  Regulus  prepared  from  Antimony,  by  the  means  of  Iron  and 
phalk,  unites  readily  and  pcrfeHJy  with  Mercury,  by  bare  trituration 
moth  water,  into  a  firm  amalgam.  This  diicovery  was  made  by  Mr. 


if?ptq  and  communicated  in  his  Litbogeognojia.  He  obferves  that  four 


parts  of  Antimony,  with  one  of  Chalk,  and  two  or  five  parts  of  Iron, 
yielded  Regu'i  equally  amalgamable  ;  and  that  Marble  and  Quick-lime 
fitoceeded  equally  with  Chalk  bu  t  that  Clay,  Gypfum,  and  other 

faqhs,  had  no  effect 
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as  a  virulent  emetic  and  cathartic  •,  and  impregnates  Anti- 
vegetable  acids,  as  Vinegar  and  acid  Wines,  with  mony. 
thofe  virtues,  almoft  inexhauftibly.  By  Sulphur,  and  'w — v — J 
by  calcination  with  Nitre,  its  malignity  is  abated, 
and  its  emetic  power  changed  into  a  diaphoretic  one. 

As  foon  as  it  is  reftored  to  its  pure  metallic  Hate, 
it  refumes  its  virulence  ;  which  may  be  again  de- 
ftroyed,  and  again  reftored,  and  almoft  infinitely  va¬ 
ried. 

Hoffman  has  given  an  account  of  the  different  me¬ 
dicinal  effefts  of  Antimony,  as  depending  on  its  dif¬ 
ferent  treatments.  He  oblerves,  (i.)  That  crude  An¬ 
timony,  on  account  of  the  Regulus  being  corrected 
by  the  Sulphur,  is  not  only  fafe,  but,  in  many  cafes, 
a  medicine  of  great  fervice,  both  for  man  and  other 
animals.  (2.)  That,  by  ffmple  fufion,  it  acquires 
a  degree  of  malignity  ;  but  a  far  greater  if  melted 
with  halt  its  weight  of  Nitre,  which  confumes  nearly 
all  the  Sulphur,  and  leaves  the  Regulus  bare.  (3.) 

That  Antimony,  or  its  Regulus,  mixed  with  com¬ 
mon  Salt,  calcined  over  a  gentle  fire  for  feverai  hours, 
and  kept  continually  ftirrmg,  and  afterwards  edulco¬ 
rated  with  water,  yields  an  afh-grey  calx,  which  is 
fo  fixed  as  to  bear  a  melting  heat,  and  proves  a  mild 
and  fafe  diaphoretic,  void  of  any  malignant  or  eme¬ 
tic  quality.  (4.)  That  Antimony,  by  calcination 
with  a  gentle  fire,  in  an  earthen  veffel,  in  the  open 
air,  changes  into  a  calx,  which  melts  difficultly,  and 
which  has  no  malignity.  (5.)  That  ft  this  calx  be 
melted  wffth  a  ftrong  fire  into  glafs,  it  becomes  fo  ac- 

O  4  tive 

There  Is  one  earthy  fubftance  which  produces  a  very  remarkable  ef- 
fe6l  upon  Antimony  3  though  neither  the  earth  itfelf,  nor  the  change 
which  the  Antimony  undergoes,  have  hitherto  been  duly  examined. 

I  The  earth,  called  cauuk,  is  found  in  Lead-mines,  in  whitiih,  mode¬ 
rately  compact,  and  ponderous  mafles  :  it  .is  commonly  fuppofed  a  fpar, 
but  differs  from  the  bodies  of  that  clafs  in  not  being  afled  upon  by 
acids.  If  a  lump  of  Cawk,  of  an  ounce  or  two,  be  thrown  red-hot 
into  fixteen  ounces  of  melted  Antimony,  the  fufion  continued  about 
two  minutes,  and  the  fluid  matter  poured  off  3  “  you  will  have  fifteen 
<c  ounces,  like  polifhed  Steel,  and  as  the  mofl  refined  Quickfilver.” 

Phil.  Iran/.  No.  no.  I  have  feverai  times  repeated  this  experiment 
with  fuecefs  ;  but  having  once  varied  it  by  mixing  the  Cawk  and  An¬ 
timony  together  at  firfl,  a  part  of  the  Antimony  was  converted  into  a 
dark  black  vitreous  matter,  and  part  feemed  to  have  fuffered  little 
change  :  on  the  furface  of  the  mafs  appeared  feme  yellow  flowers. 
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Anti-  tive,  that  a  few  grains  jfhall  occalion  violent  vomit- 
mony.  ing  and  purging,  of  even  mortal  convtilfions  and  in- 
flammations.  (6.)  That  the  powdered  Regulus,  cal¬ 
cined  in  a  glafs-vial  placed  in  fand  for  feveral  days, 
becomes  a  greyifh  diaphoretic  powder ;  which,  re* 
duced  into  Regulus  by  fufion  with  powdered  Char¬ 
coal,  Nitre,  and  a  little  fat,  proves  again  virulent. 
(y.)  That  when  Antimony  is  melted  with  one-fourth 
its  weight  of  Salt  of  Tartar,  the  whole  poured  into 
a  mould,  the  fcoria  feparated,  and  the  more  ponde¬ 
rous  matter  pulverized,  the  reddifh  powder  thus  ob¬ 
tained  is  falutary;  but  that  when  Antimony  is  melted  with 
three  or  four  times  its  weight  of  Salt  of  Tartar,  both 
the  Scoriae  and  the  Regulus  are  virulent.  (8.)  That 
equal  parts  of  Antimony  and  Nitre,  melted  together, 
yield  a  virulent  mafs  ;  but  one  part  of  Antimony, 
with  two  or  three  of  Nitre,  an  ufeful  diaphoretic. 
(9,)  That  the  Regulus,  melted  with  half  its  weight 
of  Nitre,  continues  emetic  ;  but  that  one  part  of  the 
Regulus,  with  two  and  a  half  of  Nitre,  becomes  dia¬ 
phoretic.  (10.)  That  on  melting  the  diaphoretic 
calces  with  fat,  Charcoal  powder  and  Nitre,  the  vi¬ 
rulent  Regulus  is  revived.  And  thus  one  prepara¬ 
tion  may  be  changed  into  another,  a  falutary  into  a 
poifonous,  and  a  poifonous  into  a  falutary  one. 

Prepara-  The  preparations  of  Antimony  are  extremely  nu- 
tions0  merous.  Lemery,  in  his  treatife  on  Antimony,  de- 
feribes  no  ieis  than  two  hundred  ;  among  which  there 
are  many  good  and  many  ufelefs  ones.  That  gen¬ 
tleman  was  an  excellent  workman,  but  an  unhappy 
philofopher  :  we  may  depend  on  his  operations,  but 
we  are  not  to  truif  his  theory.  With  regard  to  the 
Antimonials,  the  greater  number,  even  of  the  com¬ 
mon  preparations,  is  unneceffary  ,  many  of  them  dif¬ 
fering  little  from  one  another,  and  all  of  them  being 
either  emetic  or  diaphoretic.  For  my  part,  I  fhould 
be  fatisfied  with  two,  the  diaphoretic  Antimony  and 
emetic  Tartar. 

Crude  Antimony,  as  already  obferved,  is  ufed  for 
purifying  the  jui.ces?  and  refolving  obstructions  :  it 
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is  given  likewife  to  cattle,  and  employed  in  compo-  Anti- 
fitions  for  fireworks,  and  for  the  purification  of  Gold,  mony. 
The  preparations  of  Antimony  may  be  ranged,  ac- 
cording  to  the  general  operations  by  which  they  are 
produced,  tinder  four  heads  ;  thole  obtained  by  fo¬ 
lution,  by  diitiiiarion,  by  lublimation,  and  by  cal¬ 
cination. 

If  powdered  Antimony  be  boiled  in  alcaline  Lixi-  Golden 
via,  or  Sope  leys  ^  the  Sulphur,  and,  by  the  media-  SulPhur* 
tion  of  the  Sulphur,  a  part  of  the  Regulus,  will  be 
diflblved  into  a  yellowifh  red  liquor.  Any  acid  added 
to  this  folution  precipitates  what  the  alcaline  liquor 
had  taken  up,  in  form  of  a  yellowifli  or  reddifh.  pow¬ 
der,  called  Sulphur  or  golden  Sulphur  of  Antimony ; 
the  powder  which  fettles  at  Hrfl  is  groffer  and  darker 
coloured  than  thofe  which  follow  y  it  appears  of  a 
deep  reddifh  brown,  whilft  that  which  fubfides  laft 
is  of  a  pale  yellow.  The  firft  is  alfo  the  molt 
adtive. 

There  are  fundry  variations  of  this  procefs,  both 
in  regard  to  the  folution  and  the  precipitation.  Some 
employ  Lime-water  for  the  menftruum  *,  others,  in- 
ftead  of  boiling  the  Antimony  in  a  folution  of  alca¬ 
line  Salt,  melt  the  Antimony  with  the  Alcali,  and 
boil  the  fcoria  in  water.  Some  precipitate  with  one 
acid,  and  others  with  another.  Some,  that  the  me¬ 
dicine  may  with  propriety  be  called  golden ,  perform 
the  precipitation  with  a  folution  of  Gold  ;  others  take 
a  folution  of  Vitriol  of  Iron.  A  difference  in  the 
manner  of  preparing  the  folution  does  not  leem  to 
affedt  the  virtue  of  the  medicine,  but  a  difference  in 
the  acid  ufed  for  the  precipitation  does  ;  different 
acids  having  very  different  effedts  upon  Antimony  : 
thus,  whilft  the  marine  renders  it  highly  corrofive, 
as  in  the  butter  of  Antimony,  and  virulently  purga¬ 
tive  and  emetic,  as  in  the  Mercurius  vitae  precipi¬ 
tated  from  that  butter  ;  the  addition  of  the  nitrous 
deftroys  the  virulence  of  both  preparations,  and  ren¬ 
ders  the  Antimony  mildly  diaphoretic* 
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Anti-  All  the  antimonial  Sulphurs  are  emetic  and  cathar- 
mony,  tic:  thole  which  precipitate  firft  are  much  more 
frrongly  fo,  than  the  powder  which  falls  laft:  the 
laid  precipitates,  if  they  prove  emetic  once  or  twice, 
ceafe  to  have  that  effebt  upon  their  continuing  in  ufe, 
and  act  chiefly  as  diaphoretics  •,  and  hence  are  greatly 
to  be  preferred  to  the  firft.  Thefe  preparations  are 
powerful  refolvents,  diaphoretics,  purifiers  of  the 
blood,  antifpafmodics ;  of  remarkable  efficacy  in  ob- 
t  ftrudtions  of  the  vifcera,  quartan  agues,  cutaneous 

and  venereal  diforders,  fuffocative  catarrhs,  leuco- 
phlegmatic  and  cahectic  habits.  The  dofe  of  thofe 
of  the  laft  precipitation  is  about  fix  grains :  two  grains 
may  be  given  to  a  child  of  two  years  or  even  of  one  ] 

Xermes  year  old.- - -A  powTder  is  vended  by  the  Carthufian 

mineral.  friars  jn  pariS)  at  a  confiderable  price,  as  a  fpecific 
againft  fundry  diforders  ;  commonly  called  poudre  des 
chartreux ,  but  by  themfelves  kermes  miner  ah  This  is 
no  other  than  a  golden  Sulphur  of  Antimony,  pre¬ 
pared  by  digefting  powdered  Antimony  in  an  alcaline 
ley,  and  at  length  boiling  them  together  ^  afterwards 
filtering  the  liquor,  and  fetting  it  by  in  a  warm  place, 
till  a  reddifh  brown  Precipitate  falls  fpontaneoufly. 

Butter  of  For  diffolving  the  Kegulus  of  Antimony  without 
Antimony,  the  Sulphur,  the  mod  concentrated  Spirit  of  Salt,  or 
Aqua  regis,  is  neceffary.  For  obtaining  the  folution 
in  Spirit  of  Salt Mercury  fublimate  and  powdered 
Antimony  are  mixed,  and  digefted  in  a  glafs-retort 
placed  in  fand  :  the  marine  acid  in  the  Sublimate  for- 
fakes  the  Mercury,  and  corrodes  or  diftblves  the  an¬ 
timonial  Kegulus  ;  wh.ilft  the  Mercury  of  the  Subli¬ 
mate  unites  with  the  antimonial  Sulphur.  But  the 
folution  of  the  Kegulus,  thus  effebted,  cannot  be 
commodioufiy  feparated  from  the  other  matter  but  j 
by  diftillation :  on  increafing  the  fire,  the  Kegulus 
arifes,  diffolved  in  the  concentrated  acid  not  into  a 
liquid  form,  but  into  that  of  a  thick  unbtuous  fub- 
ftance  like  butter,  hence  called  butter  of  Antimony , 
The  butter  liquefies  by  heat  •,  and  requires  the  cau¬ 
tious  application  of  a  live  coal,  to  melt  it  down  from 
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the  neck  of  the  retort.  By  redt  ideation  or  expofure  An  Ti¬ 
to  the  air,  it  becomes  fluid,  but  ftill  retains  the  name  mony. 
of  butter :  the  addition  of  water,  either  in  its  thick 
or  fluid  (late,  by  diluting  the  acid,  precipitates  the 
Regulus  diflolved  in  it.  The  proportions  of  Subli¬ 
mate  and  Antimony  commonly  employed  are,  three 
parts  of  the  former  to  one  of  the  latter  :  it  is  obferv- 
able,  that  if  Regulus  of  Antimony  in  fine  powder  be 
mixed  with  Sublimate  in  the  fame  proportion,  and 
the  mixture  prefled  do wn  clofe  in  a  narrow-mouthed 
glafs  ;  the  matter  will,  in  a  little  time,  grow  hot, 
fmoke,  eftervefce,  melt,  and  boil.  There  are  vari¬ 
ous  other  methods  of  obtaining  the  butter  of  Anti¬ 
mony,  or  a  combination  of  the  Regulus  of  Antimony 
with  marine  acid  *,  as,  by  placing  the  Regulus  in  the 
receiver,  and  diftilling  over  upon  it  a  concentrated 
marine  fpirit  from  Sea-falt  or  Sal  ammoniac  and  Oil 
of  Vitriol  *  or  mixing  either  crude  Antimony  or  the 
Regulus  with  common  Salt,  and  diftilling  with  the 
addition  of  Oil  of  Vitriol,  calcined  Vitriol,  or  fuch 
other  fuhftances  as  may  extricate  the  acid  of  the  Sea- 
falt.  If  the  combinations  of  Silver  or  Lead  with  the 
marine  acid,  called  Inna  cornea  and  faturnus  corneus , 
be  mixed  with  Regulus  of  Antimony  and  expofed  to 
the  fire,  the  acid  will  forfake  thofe  metals,  as  well  as 
it  does  Mercury,  to  unite  with  the  Regulus. 

There  are  fundry  preparations  made  from  butter  ofMercurius 
Antimony,  as  (1.)  Mercurius  vita  or  pulvis  algaratbi:  vlt3e° 
this  is  no  other  than  the  Precipitate  which  falls,  upon 
mixing  the  butter  with  water.  It  is  a  violent  and  un~ 
fafe  emetic.  A  Precipitate  obtained  from  the  butter 
by  means  of  highly  redtified  Spirit  of  Wine,  is  faid 
to  be  more  mild  and  fafe,  to  procure,  after  its  adlion 
as  an  emetic  is  over,  fleep  ;  and,  during  the  deep,  to 
promote  a  fweat.  Some  employ  an  alcaline  ley  for 
the  precipitant,  and  thus  alfo  obtain  a  medicine  of 
lefs  violent  operation.  (2.)  Spiritus  vitrioli  philofophi-  Philofo-^ 
pus,  improperly  fo  called,  as  it  neither  contains  any  p?1 yit[A£ 
thing  vitriolic,  nor  polfefles  any  Angular  properties 

£hat  may  entitle  it  to  the  appellation  philofophic  :  it  is 

the 
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Anti-  the  liquor  that  remains  after  the  foregoing  precipi- 
tation  redified  by  diftiliation.  (3.)  Bezoar  mineral  is 
PreParec^  by  gradually  adding  Spirit  of  Nitre  to 
mineral,  butter  of  Antimony  placed  in  a  retort,  fo  long  as  any 
effervefcence  enfues,  diftilling  oft  the  Spirit,  and  cal¬ 
cining  the  refiduum  :  (bine  cohobate  the  fpirit  twice 
or  thrice  previous  to  the  calcination,  and  others  em¬ 
ploy  frefh  Spirit  of  Nitre  in  each  cohobation :  this  j 
is  entirely  unneceffary  if  the  nitrous  fpirit  was  added 
at  firft  in  fufficient  quantity,  that  is,  till  it  ceafed  to 
make  any  effervefcence  with  the  butter.  This  prepa¬ 
ration  may  be  made  more  commodioufty  by  mixing 
one  part.  of  the  Merairius  vita  with  two  and  a  half  of  ! 
Nitre,  injeding  the  mixture  into  a  red-hot  crucible,  and  j 
proceeding  in  the  fame  manner  as  for  the  calx  called 
Bezoardic  diaphoretic  Antimony.  The  Bezoar  mineral  made  in 
Nitre.  °  e^ier  °f  thefe  ways  proves  in  no  refped  different  from 
that  calx.  (4.)  The  fpirit  diftilled  in  making  the 
Bezoar  by  the  firft  of  the  above  methods,  is  an  Aqua 
regis,  commonly  diftinguifhed  by  the  name  of  Spirit 
tus  nitri  bszoardicus.  (5.)  A  lunar  bezoardic  is  pre- 
parea  by  treating  the  butter  of  Antimony  with  a  fb- 
lotion  of  Silver  in  Aqua  fortis  inftead  of  the  acid 
by  Itfelf;  a  folar  bezoardic ,  by  adding  a  folution  of 
Gold  to  the  butter,  and  then  proceeding  with  Spirit 
of  Nitre  as  for  the  fimple  Bezoar  mineral;  a  martial , 
by  ufing  a  folution  of  Iron  in  the  nitrous  acid,  or 
mixing  Iron  with  the  Regulus  previoufly  to  the  dif¬ 
tiliation  of  the  butter ;  and  a  jovial,  by  adding  Tin 
to  the  Regulus.  All  thefe  preparations  are  very  in- 
fignificant. 

Clyffi  of  The  clyjfi  of  Antimony  are  obtained,  by  mixing 
Antimony,  equal  parts  of  Antimony  and  Nitre,  or  of  Antimony^ 
Nitre,  and.  Sulphur,  and  injeding  the  mixture,  by  a 
little  at  a  time,  into  a  tubulated  retort  made  red-hot ; 
a  large  receiver  containing  this  or  that  diftilled  water, 
being  fitted  to  the  retort :  the  water,  thus  impreg - 
Bated  with  the  nitrous  and  fulphureous  acid,  is  to  be 
rectified  in  a  glafs  retort.  This  liquor  has  no  Angu¬ 
lar  qualities  to  recommend  it,  and  may  very  well  be 
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fpared  :  if  wanted,  it  might  be  procured  without  Anti- 
ufing  any  Antimony  or  Nitre  on  purpofe  for  it,  by  mony 
colle&ing  the  vapour  which  arifes  during  the  defla- ^ 
gration  in  making  diaphoretic  Antimony.  If  the 
Nitre  is  omitted,  and  the  Antimony  diftilled  by  it- 
feif,  there  arifes  a  fourifh  water  or  weak  Spirit  of 
Sulphur,  commonly  called  acidum  antimonii. 

Some  make  a  folution  of  the  reguline  part  of  An-  Flowers, 
timony,  by  applying  the  bezoardic  Spirit  of  Nitre  to 
the  crude  mineral.  The  folution,  diluted  with  water, 
depolites  a  Mercurius  vita^  which  when  prepared  in 
this  manner  is  called  flores  antimonii  fixiores .  The 
flowers  of  Antimony,  properly  fo  called,  are  pre¬ 
pared  by  fubliming  either  the  crude  Antimony  or 
the  Regulns  into  a  number  of  aludels ;  the  fire  being 
kept  up  ftrong,  and  a  blaft  of  air  impelled  occa- 
fionally  by  a  pair  of  bellows  upon  the  matter  in  the 
fubliming  pot,  to  promote  its  evaporation.  We  have 
alfo  flowers  made  by  fubliming,  with  a  gradual  fire,  a 
mixture  of  Regulus  of  Antimony  and  Sal  ammoniac, 
grinding  the  Sublimate  with  the  refiduum,  and  repeat¬ 
ing  the  operation  till  nearly  all  the  Regulus  is  elevated. 

We  often  find  three  or  four  kinds  of  flowers  in  one  fub- 
limation,  differing  from  one  another  in  their  external 
appearance  as  well  as  in  quality.  In  fubliming  the 
Regulus  there  are  commonly  three  forts  *,  one  of  a 
mealy  whitenefs,  one  fparkling,  and  a  third  of  a 
beautiful  chryftalline  appearance:  this  laft  is  called  Sil¬ 
ver  flowers  of  Antimony.  Some  flowers  may  like  wife 
be  colledted  in  detonating  the  mixture  for  diaphoretic 
Antimony  in  a  tubulated  retort.  The  flowers  made 
from  crude  Antimony  with  Sal  ammoniac,  expofed  to 
the  air,  run  into  a  liquor  called  Oleum  febrifugum.  The 
antimonial  flowers  are  in  general  of  great  activity,  and 
though  recommended  by  fome  as  Arcana  in  particular 
diforders,  require  to  be  ufed  with  great  caution. 

We  have  formerly  feen,  that  after  the  diftiliation  of  cinnabar, 
butter  of  Antimony,  the  Mercury  and  the  Sulphur, 
contained  in  the  ingredients  made  ufe  of  for  that 
procefs,  remain  behind  in  the  retort.  This  com¬ 
pound  appears  of  a  black  colour :  urged  with  a 
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Anti-  ftronger  fire  than  that  which  elevated  the  butter,  if 

mony.  fublimes  into  a  red  mais  called  Cinnabar  of  Antimony . 
This  Cinnabar  has  been  by  many  preferred  to  the 
common  fa&itious  Cinnabar,  but  on  no  juft  foun¬ 
dation  :  they  both  confift  of  Mercury  combined  with 
Sulphur  ;  and  the  only  difference  betwixt  them  is, 
that  the  antimonial  Cinnabar  contains  fomewhat  more 
Sulphur  than  the  other,  and  hence  appears  of 
darker  colour.  Some  have  been  accuftomed  to  fub- 
lime  the  antimonial  Cinnabar  a  fecond  time,  with  the 
addition  of  a  little  frefli  Mercury,  or  of  fome  calca¬ 
reous  earth  to  abforb  a  part  of  the  Sulphur;  and  by 
either  of  t'hefe  methods  they  obtain  a  Cinnabar  equal 
in  colour  and  in  every  other  refped  to  the  common 
fort.  Hoffman  has  expreffed  himfelf  erroneoufly, 
in  faying,  that  the  Mercury  in  Cinnabar  of  Anti¬ 
mony  is  fettered  by  the  acid  of  the  Sulphur,  and 
that  its  revival  depends  upon  the  taking  away  of 
that  acid.  It  is  not  the  acid,  but  the  whole  fubftance 
of  the  Sulphur,  which  fetters  the  Mercury,  and  which 
muft  be  feparated,  in  order  to  its  revivification,  by 
abforbent  earths,  Iron  filings,  or  other  abforbents  of 
Sulphur.  A  certain  writer  affirms,  that  a  Cinnabar 
may  be  made  from  Mercury  and  glafs  of  Antimony,* 
and  hence  infers  the  exiftence  of  fulphureous  parti¬ 
cles  even  in  the  glafs.  With  me  the  experiment  did 
not  fucceed,  though  both  crude  Quickfilver  and  cor- 
rofive  Sublimate  were  tried. 

Calcina-  The  fimple  calcination  of  Antimony  is  performed,- 
by  lpreading  the  powdered  mineral  in  a  fiat  ffiailow 
pan,  and  keeping  it  over  a  gentle  fire  till  the  fulphur 
is  diffipated,  and  the  powder  become  grey.  The 
powder  fhould  be  continually  ftirred  with  a  glafs  rod 
or  a  tobacco  pipe,  and  if  it  happens  to  run  into 
lumps,  it  muft  be  taken  from  the  fire  and  pulverized 
afrefh.  The  heat  fhould  be  flowiy  and  gradually  in- 
creafed,  and  continued  till  the  matter,  fmelt  to  whilft 
red  hot,  difcovers  no  fulphureous  odour.  This  calx 
is  neceffary  for  making  the  glafs  of  Antimony.  It 
may  be  reduced  into  Regulus  by  fufion  with  inflam¬ 
mable 
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mable  fubftances,  and  the  Regulus  into  crude  Anti-  Anti- 
mony  again  by  fufion  with  common  Sulphur.  It  is  mony. 
obfervable  that  though  great  part  of  the  Sulphur  of ' 
the  Antimony  is  difiipated  in  this  operation,  yet  the 
calx  weighs  more  than  the  Antimony  at  firft.  Of 
the  matter  which  exhales,  fo  much  has  been  collected 
as  to  amount  to  one  eighth  of  the  Antimony. 

Glafs  of  Antimony  is  chiefly  prepared  by  fomeGlafs, 
particular  perfons  at  Amfterdam  and  Rouen,  who 
have  furnaces  contrived  on  purpofe  for  calcining 
large  quantities  of  Antimony  with  little  expence  of 
fuel.  The  glafs  may  be  eafily  made,  by  urging  the 
calx  in  a  crucible  with  a  ttrong  fire,  and  throwing  in, 
towards  the  end,  a  little  crude  Antimony  or  Sulphur. 

I  have  obferved,  and  I  know  of  no  one  who  has  made 
the  obfervation  before  me,  that  a  calx  of  Antimony, 
prepared  with  the  utmoft  care,  will  not  yield  any 
Glafs  of  itfelf,  without  the  acceffion  of  feme  inflamma¬ 
ble  matter ;  and  that,  after  refitting  an  intenfe  fire  of 
fufion,  it  vitrefies  immediately  upon  the  injedtion  of  a 
little  Sulphur  or  Antimony,  a  fmall  portion  of  Re¬ 
gulus  being  at  the  fame  time  revived.  The  glafs 
turns  out  nearly  of  the  fame  reddifh  brown  colour, 
whether  Antimony  or  Sulphur  is  ufed  ;  but  when 
Borax  is  taken  to  promote  the  vitrification,  it  proves 
of  a  light  citron  or  amber  yellow  colour.  When  the 
vitrification  is  completed,  the  Glafs  is  poured  on  a 
Copper  plate  or  into  a  Copper  difh,  or  on  a  fiat 
ftone.  Some  advife  to  ftir  it  in  the  crucible  with  an 
Iron  rod,  but  all  Iron  inftruments  fhould  be  avoided ; 
the  Iron  not  only  reviving  a  part  of  the  Regulus,  but 
being  itfelf  alfo  corroded  and  cliffolved,  fo  as  to  ren¬ 
der  the  Glafs  foul.  The  glafs  of  Antimony  is  ufed 
only  for  making  other  emetic  preparations,  as  the 
emetic  Wine,  Syrup,  Sapa,  Oxyfaccharum,  Aqua 
vitae,  £s?r.  Some  employ  it  for  making  the  emetic 
Tartar;  boiling  the  powdered  Glafs  in  water  with  a 
proper  quantity  of  Creme  of  Tartar,  and  infpiffating 
the  filtered  liquor.  Some  digefi:  the  glafs,  reduced 
into  fubtile  powder,  in  frefii  parcels  of  diftilled  Vine¬ 
gar, 
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Anti-  gar,  till  it  no  longer  gives  any  tinge  to  the  meri¬ 
ts  on  y.  ftruutn ;  then  infpiffate  the  feveral  liquors  together, 
and  extract  a  tindture  from  the  refiduum  with  Spirit 
of  Wine.  The  Glafs  has  alfo  been  call:  into  drink¬ 
ing  veffels,  which  communicate  an  emetic  quality  to 
wines  that  are  fuffered  to  ftand  in  them  for  any  con- 
derable  time. 

Hepar.  Equal  parts  of  crude  Antimony  and  Nitre  mixed 
together,  fet  on  fire,  and  fuffered  to  deflagrate  in  an 
Iron  mortar,  which  may  be  covered  with  a  perforated 
plate,  or  injected  by  degrees  into  an  ignited  crucible, 
yield  a  liver-coloured  mafs  called  hepar  antimonii , 
which,  pulverifed  and  edulcorated  with  water,  is  na¬ 
med  crocus  metallorum .  Two,  three,  or  even  one  grain 
of  either  of  thefe  preparations  occaflon  violent  anxie¬ 
ties  and  vomitings ;  though  a  dog  will  bear  a  drachm, 
and  a  horfe  a  whole  ounce,  without  being  apparently 
any  otherwife  affedled  than  in  having  the  alvine  diff 
charge  increafed.  The  emetic  Wine,  emetic  Tartar, 
and  other  medicines  made  from  the  glafs,  may  alfo  be 
made  from  the  Crocus.  The  Crocus  is  ufed  in  fome 
places  for  an  eye- water  called  Aqua  ophthalmica  quer - 
cetani. 

Emetic  With  regard  to  emetic  Tartar,  the  pradtice  of  cry- 
Tartar,  ftallizing  it  is  very  exceptionable ;  as  the  cryffals  will 
by  no  means  be  uniform  in  ftrength,  fome  proving 
violently  and  others  weakly  emetic,  and  fome  of  them 
being  mere  cryffals  of  Tartar,  which  have  fhot  with¬ 
out  any  antimonial  impregnation  at  all :  the  liquor 
which  remains  after  the  cryftallization,  evaporated  to 
drynefs,  yields  a  mafs  very  different  from  the  cryffals. 
I  would  therefore  recommend,  whether  Glafs  or  Cro¬ 
cus  are  made  ufe  of,  the  folution  to  be  gently  evapo¬ 
rated  to  drynefs  ;  the  matter  to  be  kept  conftantly 
ftirring,  towards  the  end  of  the  evaporation,  as  is 
commonly  pradtifed  in  exficcating  foiutions  of  fixt 
alcaline  Salts  ;  and  the  whole  of  the  dry  refiduum  to 
be  ground  together  for  a  confiderable  time  in  a  ftone 
mortar.  We  fhould  be  well  fatisfled  of  the  ftrength 
•f  emetic  Tartar  before  we  exhibit  it,  as  there  are 
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iiindry  variations  in  its  preparation,  which  vary  its  Anti- 
efledts  :  the  ufe  of  the  Crocus  or  Glafs,  the  manner  mony. 
in  which  thefe  have  been  made,  their  proportion  to  J 

the  cryftals  of  Tartar,  the  quantity  of  water,  the 
length  of  time  that  the  codiion  is  continued,  will  all 
Influence  the  medicine.  I  have  known  fatal  confe- 
quences  from  inattention  to  the  differences  in  emetic 
Tartars  :  a  Dutch  phyflcian,  who  had  been  acciT 
tomed  to  an  emetic  Tartar  prepared  with  Salt  of  Tar¬ 
tar,  as  defer i bed  by  Morley  in  the  Collett,  chym.  Ley¬ 
dens.  whole  dofe  was  ten,  twelve,  fifteen  grains  and 
upwards,  prelcribed  a  like  dofe  of  emetic  Tartar 
from  a  German  fhop,  by  which  the  patient  vomited 
to  death.  I  have  known  alfo  three  or  four  grains  of 
flrong  emetic  Tartar  prove  mortal.  - 

One  part  of  Antimony,  and  two  and  a  half  or  three  Diaphor^ 
of  Nitre,  mixed  together  and  deflagrated,  yield  a tlc  Antl* 
calx  void  of  all  emetic  power,  called  diaphoretic  An-  mony* 
timony.  If  the  detonation  is  performed  in  a  tubulated 
retort  having  a  large  receiver,  containing  fome  water, 
adapted  to  it ;  both  a  clyffus  of  Antimony,  and  an- 
timonial  flowers,  may  be  obtained  at  the  fame  time. 

The  calx  is  to  be  freed  from  its  faline  parts  by  ab¬ 
lution  with  water  :  if  the  water  be  duly  evaporated 
and  fet  to  fhoot,  it  yields  cryftals  called  antimoniated 
Nitre  \  if  diddled  Vinegar  is  added  to  the  liquor,  a 
white  Precipitate  falls,  called  materia  perlata ,  or  Ma~ 
giftery  of  Antimony.  Some  make  ufe  of  the  diapho¬ 
retic  Antimony  without  edulcoration  •,  but  this  prac¬ 
tice  is  not  to  be  approved,  the  unwafhed  calx  con¬ 
taining  different  faline  matters,  whofe  proportions  we 
cannot  be  certain  of  \  as  the  antimoniated  Nitre,  an 
alcaline  Salt,  a  vitriolated  Nitre  produced  from  the 
fulphureous  acid  and  the  alcaline  bails  of  the  Nitre. 
Powdered  Regulus  of  Antimony,  deflagrated  in  the  fame 
manner  with  twice  or  thrice  its  weight  of  Nitre,  a  fords 
a  calx  not  different  in  quality  from  the  preceding,  but 
diftinguifhed  by  the  name  of  cerujfa  Antimonii  ox  Anti- 
moninm  diaphoreticum  regulinum.  .  Some  think  to  im¬ 
prove  the  virtue  of  thefe  calces  by  burning  Spirit  of 
\7ol.  I.  P  Wine 
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Anti-  Wine  upon  them,  or  diftilling  it  off,  or  treating  them 
mony*  with  Vinegar:  but  Spirit  of  Wine  can  have  no  ef- 
^ fed,  and  Vinegar  is  more  likely  to  deprave  than  to 
improve  the  Medicine.  That  the  calces,  as  fome 
pretend,  are  a  mere  earth,  not  different  from  pounded 
tobacco-pipes,  is  apparently  falfe,  for  we  can  pre- 
fently  reduce  them,  by  fufion  with  inflammable  fluxes, 
into  pure  Regulus. 

The  martial  diaphoretic  Antimony  or  fpecific  ftomachic 
of  Poterius,  is  prepared  by  melting  equal  parts  of  1 

Antimony  and  Iron  filings,  injeding  upon  them  in 
fufion  thrice  their  weight  of  powdered  Nitre,  and 
after  the  detonation  is  over,  edulcorating  and  drying-  ; 
the  calx.  The jovial  diaphoretic  Antimony  or  antihedlic 
of  Poterius  is  made  in  the  fame  manner,  from  a 
mixture  of  Tin  and  martial  Regulus  of  Antimony, 
in  the  proportion  of  one  part  of  Tin  to  four  of  the 
Regulus.  This  preparation  has  no  claim  to  anti- 
hedic  virtues,  nor  indeed  to  any  faiutary  operation. 
Regulus.  The  /ample  Regulus  of  Amtimony  is  commonly  pre¬ 

pared  from  equal  parts  of  Antimony,  Nitre,  and 
Tartar,  mixed  together  and  injeded  into  a  red-hot 
crucible :  when  the  whole  is  thrown  in,  the  crucible 
is  to  be  covered,  a  ftrong  fire  kept  up  for  a  quarter 
of  an  hour,  and  the  matter  poured  out  into  a  conical 
mould  previoufiy  warmed  and  rubbed  with  greafe. 
The  yield  of  Regulus  will  be  larger,  if  the  quantity 
of  Nitre  is  diminifhed ;  or  if  the  Nitre  and  Tartar 
are  deflagrated  together,  in  the  proportion  of  one  part 
of  the  former  to  two  of  the  latter,  before  their  mix¬ 
ture  with  the  Antimony  :  the  Saks  are  reduced  by 
the  deflagration  into  a  black  alcaline  coal ;  this  is  the 
fubfiance  commonly  ufed  by  the  chemifts  for  pro¬ 
moting  the  fufion  of  metallic  calces,  and  reviving 
them  into  their  metallic  form,  and  hence  is  diftin- 
gu  idled  by  the  name  of  Mack  flux.  Some  have  been 
accuftomed  to  fave  the  expence  of  Nitre,  by  taking 
Pot-afh  or  other  alcaline  Salts  :  the  Regulus  is  in  both 
cafes  the  fame.  When  the  matter  is  grown  cold, 
the  fcorire  found  on  the  furface  are  knock'd  off,  the 

Regulus 
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Regulus  reduced  into  coarfe  powder,  melted  in  a  Anti- 
freffi  crucible,  and  about  one  fourth  its  weight  of  mony.- 
purified  Nitre  injected  upon  it :  this  depuration  may 
be  twice  or  thrice  repeated  with  fmaller  proportions 
of  Nitre,  till  the  lcoria  become  femitranfparent  and 
of  an  amber  colour.  The  depuration  with  Nitre  is 
never  to  be  omitted,  whether  the  Regulus  is  prepared 
in  thefe  methods,  or  in  KunckeFs  more  advantageous 
way,  formerly  mentioned,  of  calcining  the  Antimony 
and  reviving  the  calx. 

The  Regulus  Antmonii  medicinalis  is  improperly  fo  Medicinal 
called,  as  being  only  a  reddifh  brown  mafs,  like  the  ReSulus< 
he  far  Antimonii ,  without  any  thing  of  a  reguline  or 
metallic  appearance  :  it  is  named  alfo  febrifugum  Cra - 
aniz9  panacea  antimonii ,  magnefia  opalina ,  <SA.  There 
are  various  formulas  of  its  preparation.  Craan  takes 
five  parts  of  Antimony,  four  of  common  Salt,  and 
one  of  Salt  of  T artar ;  and  after  melting  them  toge¬ 
ther  for  a  quarter  of  an  hour,  with  a  ftrong  fire, 
pours  the  whole  into  a  greafed  cone.  Some  phyfici- 
ans  in  England  prepare  a  medicinal  Regulus  from 
Antimony  and  unpurified  common  Salt,  without  the 
Salt  of  Tartar;  and  mix  this  Regulus  with  Gum 
guaiacum,  againft  fcrophulous  fwellings  and  glandu¬ 
lar  obftrudions.  Hoffman,  on  the  other  hand,  takes 
Salt  of  Tartar  without  Sea-fair,  in  the  proportion  of 
one  part  of  the  Alcali  to  four  of  the  Antifnony  :  and 
commends  the  Regulus  fo  obtained,  as  a  fate  and 
efficacious  medicine.  The  late  profeffor  Schulze 
ufed  one  part  of  Nitre  to  four  of  Antimony.  All 
thefe  preparations,  I  prefume,  may  be  well  fpared ; 
and  indeed  they  are  already  almoft  out  of  fafhion. 

The  martial  Regulus  of  Antimony  is  obtained  mod  Martial 
corn  modiou  fly  from  four  parts  of  powdered  Anti  mo-  ReSuiuSa 
ny,  two  parts  of  Iron  nails  cr  wire,  and  one  part  of 
Nitre.  The  Iron,  made  red-hot  in  a  crucible,  ibon 
melts  upon  adding  the  Antimony  ;  after  which  the 
Nitre  is  to  be  injected,  the  crucible  covered,  and 
the  matter,  when  brought  into  thin  fufion,  poured 
expedition  fly  in  a  warm  greafed  cone.  The  Reg  ti¬ 
ff  2  •  lus3 
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Anti-  lus,  freed  from  the  Scoriae,  is  to  be  melted  afrefh* 
mg ny.  with  about  one-fourth  its  weight  of  Nitre,  and  this 
purification,  if  neceffary,  repeated.  If  the  Reguius 
retains  any  fuperflnous  Iron,  it  will  look  grcyilh, 
fpongy,  prove  hard  to  break,  and  difficult  or  fuiion : 
in  fuc'h  cafe,  the  fcorification  of  all  the  Iron  by  means 
of  Nitre  would  be  a  tedious  work  ;  but  the  addition  of 
a  little  crude  Antimony  or  common  Sulphur  will  ab- 
forb  it  at  once;  and  the  injection  of  Nitre  will  now 
foon  complete  the  purification,  and  render  the  Regu¬ 
ius  of  a  fp adding  white  colour.  Thefe  fcorke  are 
yellow  and  fernitranfparent  like  amber :  if  the  quan¬ 
tity  of  Nitre  has  not  been  too  large,  they  prove  an 
excefiively  ftrong  fiery  Alcali,  diftinguifhed  by  the 
name  of  Nitrum  eaufticum .  The  yellow  fcoriat,  which 
feparate  in  the  depuration  of  the  fimple  Reguius  with 
Nitre,  are  likewife  alcaline,  but  want  the  caufticity 
of  thefe  :  the  fcorite  produced  from  the  martial  Re¬ 
guius,  by  calcination  with  Tartar,  take  fire  on  being 
expofed  to  the  air.  If  either  Reguius,  after  due 
purification,  be  hafbily  poured  into  the  mould  whiifl 
in  exceeding  thin  fuiion,  and  if  the  quantity  of  fco- 
ria  covering  the  furface  is  confiderable,  the  Reguius, 
when  grown  cold,  exhibits  the  appearance  of  a  ftar 
upon  the  top.  For  producing  this  appearance,  there 
is  no  occafion  for  any  particular  fort  of  Antimony, 
or  any  particular  Iron,  or  any  particular  conftellation, 
or  feafon,  or  weather,  as  many  have  idly  imagined  p 
die  whole  depending  upon  the  circumftances  above-  , 
mentioned.  If  the  martial  Reguius  be  melted  with 
an  equal  quantity  of  purified  Copper,  the  mixture, 
inftead  of  a  ftar,  exhibits  a  net  on  the  furface,  called 
rete  vulcani.— — There  are  ftmdry  compound  Reguli ' 
of  Antimony,  venereal ,  jovial ,  jolar^  &c.  prepared  ei¬ 
ther  by  barely  melting  the  Reguius  with  other  me¬ 
tals,  or  employing  the  metal  in  the  precipitation  of 
the  Reguius  at  ftrft.  Different  metals  abforb  diffe¬ 
rent  quantities  of  Sulphur,  and  hence  require  to  be 
taken  in  different  proportions  to  the  Antimony  :  thus 
of  Iron  we  take  half  the  weight  of  the  Antimpny, 
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but  of  Copper  an  equal  weight,  and  of  Lead  twice  Arm¬ 
as  much  :  Tin  does  not  eafily,  in  any  proportion,  mony. 
precipitate  the  Regulus.  The  fcoria  with  Tin  how  e— ^ — > 
the  eafieit  of  all,  next  thofe  with  Silver,  then  vene*- 
real,  after  thefe  the  martial  ;  the  mod  difficultly  fufi- 

bie  of  all  are  the  faturnine. - The  fimple  Regulus 

is  call  into  cups,  which,  like  thofe  made  from  the 
Glafs,  communicate  an  emetic  quality  to  wines  •,  and 
into  pills,  like  ffiot,  which  prove  drongly  purgative, 
and  do  not  lofe  their  virtue  in  paffing  through  the  bj- 
dy  ;  whence  their  nam q  pilule  perpetuus. 

There  are  various  tindlures  of  Antimony,  which  Amlmo- 
fome  have  fondly  imagined  to  participate  of  folar,  ^s*mc' 
venereal,  antimonial,  and  other  impregnations.  They 
appear  to  be  all  no  other  than  fimple  alcaline  tinc¬ 
tures  •,  their  colour  proceeding  from  the  oily  matter 
of  the  Spirit  of  Wine  heightened  by  the  caufhc  Al- 
cali.  Spirit  of  Wine  confids  of  an  Oil  highly  atte¬ 
nuated  and  combined  with  water  into  one  feemingly 
homogene  liquor :  if  the  mod  highly  rectified  fpirit, 
which  exhibits  no  mark  of  any  phlegm,  be  employed 
for  making  thefe  tinhfures,  it  will  now  yield  in  diftil- 
lation  a  good  quantity  of  water  •,  the  Oil,  before  com¬ 
bined  with  that  water,  having  been  abforbed  by  the 
Alcali.  If  caudic  alcaline  Salt  alone  be  poured  hot 
into  rectified  fpirit,  and  the  mixture  cligeded  for  fome 
time,  a  tinfture  will  be  obtained,  not  didinguidiable 
from  the  antimonial.  If  Sulphur  be  added  in  ei¬ 
ther  cafe,  the  tindture  will  receive  a  confiderable  tade 
and  fmell  from  that  ingredient.  The  common  tinc¬ 
ture  of  Antimony  is  made  from  the  Scorim  of  Anti¬ 
mony  ;  and  the  tinfflura  antimomi  acris  or  Regulina , 
from  the  nitrum  caujlicum.  There  is  nothing  remark- 
*  able  in  the  preparation  •,  the  matter  only  being  put  as 
hot  as  poffible  into  the  fpirit,  before  it  can  imbibe 
any  moidure  from  the  air,  and  the  mixture  digedect 
:  till  the  fpirit  appears  fufficiently  tinged, 
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Arsenic 


l  HE  chemifts  have  formed  various  conjectures 
about  the  nature  of  this  fingular  concrete  ;  but 
have  not  been  able  to  determine  what  it  really  is,  or 
to  what  dais  of  bodies  it  belongs.  They  have  called 
it  fulphureous,  unduous,  mercurial,  a  mineral  juice, 
&V.  without  foundation,  Boerhaave,  in  his  Element  a 
Cherniy  ranks  it  under  the  head  of  Sulphurs,  and 
fays  it  approaches  nearer  to  the  nature  of  Sulphur 
than  of  any  other  known  mixt :  it  wants  however  the 
peculiar  qualities  by  which  Sulphur  is  diftinguifhed, 
Stahl,  with  greater  probability,  fuppofes  it  be  of  a 
falirie  nature.  In  fome  of  its  Hates,  it  apparently 
pofieffes  properties  attributed  to  Salts  alone  ;  but  in 
other  Hates,  it  is  as  obvioufly  metallic. 

General  White  Arfenic,  or  Arfenic  Hr  idly  fo  called,  is  a 
properties,  moderately  heavy,  compad,  hard,  brittle  concrete', 
of  a  cryftalline  or  vitreous  appearance  *  gradually 
changing,  from  expofnre  to  the  air,  to  a  milky  hue 
like  that  of  Porcelane,  and  at  length  to  the  opake 
whitenefs  of  white. enamel  The  larger  maffes  pre- 
ferye  their  tranfparency  longer  than  the  fmall ;  in  a 
dry,  longer  than  in  a  moiH  air. 

In  the  fire,  In  the  fire,  it  neither  burns  nor  perfectly  melts  • 
but  totally  and  readily  exhales,  in  thick  fumes,  of  a 
flrong  fetid  fmell  refembling  that  of  Garlic.  The 
fumes  caught  in  proper  veffels,  condenfe,  either  into 
cryftalline  maffes  again,  or  into  a  white  powder  •„  ac¬ 
cording  as  the  receiver  is  lefs  or  more  removed  from 
the  heat, 

metallized  Mixed  with  inflammable  matters,  and  expofed  to 
fry-phlp.  the  fire  in  a  retort  or  other  like  vefiel,  it  affumes  a 
metallic  appearance.  In  this  Hate,  it  greatly  refem- 
bles  Regains  of  Antimony  ,  being,  like  that  fe mi- 
metal,  of  a  bright  fparkling  whitifh  colour,  a  plated 
or  leafy  texture,  and  very  brittle  :  but  its  whitenefs 
foon  changes  in  the  air  to  a  dark  blackifh  hue.  It  Hill 
continues  volatile,  as  in  its  unmet allic  form  :  it  burns, 
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and  calcines  in  the  fire,  and  fublimes  into  white  Ar-  Arsenic 
fenic  as  at  firft. 

Arfenic  reduced  into  fine  powder,  and  boiled  in  Solution  in 
fifteen  times  its  weight  of  water,  totally  diffolves.  water> 

If  the  folution  be  evaporated  a  little,  the  Arfenic 
fhoots,  on  cooling,  into  cryftals  ;  which  frequently 
have  a  yellowifh  tinge  :  the  entire  cryftals  are  not 
taken  up  again  by  boiling  water,  but  when  finely 
pulverized,  they  difiolve  as  at  firft.  The  folution 
has  a  naufeous  tafte,  but  not  a  faline  fharpnefs. 

Arfenic  diffolves  both  in  acid  and  alcaline  liquors,  in  acids 
but  makes  no  effervefcence  with  either :  in  fixt  al-  and  aic** 
caline  Lixivia  it  diffolves  very  plentifully,  in  acids lie*' 
more  fparingly.  Arfenic,  in  its  femimetallic  form, 
called  Regulus,  is  eafier  of  folution  than  the  white 
Arfenic  or  calx. 

Powdered  white  Arfenic  being  digefted  with  Oil  of  Pfaenom** 
Vitriol,  and  the  liquor  diftilled  off  in  a  retort ;  there  na  wlth 
arofe  at  laft  a  tranfparent  Sublimate  like  pure  Glafs,  adds.^ 
but  which  loft  its  transparency  in  a  few  days  in  the 
air,  and  became  opake  like  the  Arfenic  by  itfelf.  If 
the  fixation  of  Arfenic  is  applicable  to  any  ufeful 
purpofes,  the  prefent  experiment  promifes  means  of 
effecting  it :  for  the  Arfenic  remaining  in  the  retort 
after  the  fublimation,  fuftained  an  open  fire  without 
fuffering  any  fenfible  alteration ;  and  probably  it 
might  be  rendered  ftiil  more  fixed  by  repeating  the  ab- 
ftradtion  of  frefh  Oil  of  Vitriol. 

One  part  of  white  Arfenic  being  diffolved  in  two 
of  Oil  of  Vitriol,  and  one  part  of  Borax  added  to 
the  mixture,  a  ftrong  effervefcence  enfued,  and  whilft 
the  matter  continued  hot,  fome  fine  capillary  flowers 
as  it  were,  like  flowers  of  Borax,  appeared  upon  the 
upper  part  of  the  Glafs.  By  degrees,  the  liquor 
grew  more  and  more  dear  and  tranfparent  ;  but  on 
cooling,  acquired  the  colour  and  conflftence  of  Ve¬ 
nice  Turpentine.  ■  The  mafs  liquefied,  in  the  fame 
manner  as  Turpentine,  on  applying  heat;  but  the 
air  fopn  rendered  it  white,  turbid,  and  untranfparent. 
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Two  drachms  of  Arfenic  being  boiled  in  two  oun* 
ces  of  good  Spirit  of  Nitre,  till  the  greateft  part  of 
the  Spirit  had  exhaled  ,  and  two  ounces  more  of  the 
acid  being  then  added,  and  the  whole  well  ftirred  to¬ 
gether,  the  Arfenic  totally  diffolved,  The  folution, 
evaporated  a  little  and  let  to  cool,  yielded  feverai 
fmall  quadrangular  cryftals  ;  and  the  uncryftallized 
liquor  looked  like  a  pretty  thick  folution  of  gum 
Arabic.  Hepckei  obferves,  in  his  Pyritologia ,  that 
Arfenic  forms  a  gumtiike  fubftance  with  Spirit  of  Ni¬ 
tre;  but  does  not  mention  the  procefs.  It  was  \r\ 
confequence  of  this  hint  that  I  made  the  two  prece¬ 
ding  experiments. 

A  folution  of  Arfenic  in  pure  water  changed  Sy¬ 
rup  of  Violets  green,  but  not  till  they  had  flood  to¬ 
gether  for  feverai  hours.  It  made  no  effervefcence 
with  any  faiine  liquors,  acid  or  alcaline.  Nor  did  I 
obferve  that  any  precipitation  enfued,  as  a  certain 
learned  author  fays  there  does,  upon  mixing  with  it 
Oil  of  Tartar  per  deliquium.  Oil  of  Vitriol,  or 
Aqua  fortis.  Oil  of  Tartar  fcarce  occafionecl  any 
fenfible  cloud ;  but  Spirit  of  Sal  ammoniac  threw 
down  a  little  precipitate.  There  was  no  precipitation 
or  change  upon  mixing  it  with  folutions  of  vitriolated 
Tartar,  purified  Nitre,  common  Salt,  Sal  mirabile5 
iAlum,  Borax,  Sal  ammoniac,  and  the  faiine  concrete 
called  fixt  Sal  ammoniac.  It  precipitated  alinoft  all 
metallic  folutions,  but  fame  of  them  fo  flowly,  that 

incurious  or  hafty  ohferver  would  have  pronounced 
there  would  be  no  precipitation.  Solution  of  Gold 
fuffered  no  change  at  fir  ft  from  the  admixture  of 
the  arfenical  folution ;  but,  on  fbnding  for  twenty- 
four  hours,  it  let  fall  a  yellow  Precipitate,  like  An- 
rum  ful min ans.  Solution  of  Silver  grew  immedi¬ 
ately,  turbid  and  bliiiih  ;  and,  in  twenty-four  hours, 
depofited  a  dark  brownifh  grey  Precipitate.  A 
folution  of  Iron  in  Aqua  fortis  continued  at  firft 
clear  ;  but,  on  binding  for  twelve  hours,  a  fmall 
quantity  of  fubtile  yellow  powder  fubfided.  A  folu¬ 
tion  of  Copper  in  Aqua  fortis  gave  a  whitifh  calx  | 
bluith  liquor  fbnding  above  it  turned  at  laft 
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green.  Solution  of  Tin  in  Aqua  fortis  was  very  co- Arsenic 
pioufly  precipitated.  Solution  of  Lead  in  Aqua  for-  -  _r 
tis  fuffered  no  change  at  firft,  but  on  Handing  yielded 
a  plentiful  Precipitate.  Solution  of  Mercury  in  Aqua 
fortis  let  fall  a  plentiful  flaky  Precipitate  •,  on  the  fur- 
face  of  which  were  obferved,  next  morning,  fome  par¬ 
ticles  inclining  to  yellow.  Solution  of  Mercury-fub- 
limate,  of  Copper  in  Aqua  regia,  of  Zinc  in  Aqua 
fortis,  and  of  Regulus  ot  Antimony,  continued  clear 
and  fuffered  no  precipitation.  Bifmuth  diflolved  in 
Aqua  fortis  is  copioufly  precipitated  by  a  large  addi¬ 
tion  of  the  arfenical  liquor,  but  not  at  all  by  a  fmali 
one.  Solution  of  white  Vitriol  yields  a  yellow  pow¬ 
der  ;  of  green  Vitriol,  a  thick  yellow  Precipitate  5 
but  that  of  blue  Vitriol  depofltes  very  little.  Solu¬ 
tion  of  Sugar  of  Lead,  and  folutions  of  Sulphur, 
made  both  with  Quicklime  and  with  fixt  alcaiine 
Salts,  are  copioufly  precipitated  by  the  arfenical  li¬ 
quor  :  the  fulphureous  folutions  are  precipitated  even  l 
by  a  tindfure  made  from  Arfenic  with  highly  redtified 
Spirit  of  Wine  :  from  whence  it  appears  that  vinous 
fpirits  diiiblve  fome  portion  of  this  concrete.  The 
liquor  Jihcum ,  mixed  with  the  watery  folution  of  Ar¬ 
fenic,  coagulates  on  Handing.  I  likewife  diflolved 
Arfenic  in  Oil  of  Vitriol,  Spirit  of  Nitre,  Spirit  of 
Salt,  Oil  of  Tartar  per  deliquium,  and  Spirit  of  Sal 
ammoniac  ;  and  mixed  the  acid  folutions  with  alcalies, 
and  the  alcaiine  folutions  with  acids.  No  precipi¬ 
tation  enfued  in  any  of  thefe  mixtures,  except  two ; 
namely,  when  Oil  of  Tartar  was  dropt  into  the  fo¬ 
lution  made  by  Spirit  of  Salt,  or  Spirit  of  Salt  into 
that  made  by  Oil  of  Tartar  j  in  both  thefe  cafes  a 
precipitation  happened  on  Handing,  molt  readily  and 
!  plentifully  in  the  laH. 

If  the  Arfenic  be  mixed  with  Merc ury-fublim ate,  WithMer* 
and  the  mixture  expofed  to  the  fire  in  a  retort,  the  ^tye_'fubll‘ 
Sublimate  will  be  deflroyed,  or  refolved  into  its  con- 
ftituent  parts.  Its  acid  quits  the  Mercury,  and  unites 
with  the  Arfenic  ;  and  there  diflils  a  butter  or  Oil  of 
Arfenic,  that  is  a  folution  of  the  Arienic  in  the  ma¬ 
rine  acid  5  followed  by  the  reyived  Mercury.  We 

with 


.With  Ni¬ 
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Arsenic  may  judge  ^rom  hence  how  little  foundation  there  ii e 
for  the  common  report  that  Mercury-fublimate  is 
adulterated  with  Arfenic  :  it  is  plain  that  they  can¬ 
not  be  united  together  by  fublimation,  and  Arfenic 
cannot  be  mixed  afterwards  with  the  mafs,  as  we  al¬ 
ways  meet  with  it  in  cakes.  The  method  propofed 
for  deteding  the  abufe,  if  the  abufe  fhould  be  prac¬ 
ticable,  is  likewife  erroneous  :  it  is  fuppofed,  that  Sub¬ 
limate  mixed  with  Arfenic  will  turn  black  with  alca- 
line  Lixivia,  and  pure  Sublimate  not :  but  Arfenic 
by  itfelf  ftrikes  no  blacknefs  with  alcalies,  and  fome. 
pure  mercurial  Sublimates  do,  probably  from  their 
being  fuperfatu rated  with  Mercury. 

White  Arfenic  makes  no  deflagration  with  Nitre  ; 
but  extricates  the  acid  of  the  Salt  in  a  remarkable 
manner.  If  two  parts  of  Nitre  and  one  of  Arfenic 
be  committed  to  diftillation  in  a  retort,  and  fome 
water  placed  in  the  receiver  to  promote  the  condenfa- 
tion  of  the  fumes  ;  a  nitrous  fpirit  will  be  obtained, 
far  more  volatile,  fubtiie,  and  penetrating  than  com¬ 
mon  Spirit  of  Nitre,  and  of  a  beautiful  blue  colour. 
This  fpirit  requires  to  be  kept  in  veflels  very  clofely 
ftopt :  if  the  air  is  admitted,  its  volatile  vapours  foon 
efcape,  and  all  its  colour  vanifhes  (i).  A  part  of 

the 

(i)  Arfenic  with  Nitre.']  Regulus  of  Arfenic  deflagrates  ftrongly 
with  Nitre  :  the  Calx  or  white  Arfenic  does  not  fenfibly  deflagrate,  but 
makes  a  confiderable  ebullition,  and  if  the  operation  is  performed  in 
open  veflels,  alcalizes  the  Salt.  A  large  portion  of  the  Arfenic  re¬ 
mains  united  with  the  Alcali,  into  a  faline  concrete  5  which  deliquiates 
in  the  air,  and  diffolves  in  water  into  a  vifcous  liquor,  excepting  a  little 
flaky  matter,  which  refills  both  liquid  menftrua  and  Are.  The  arfe- 
nicated  Alcali  melts  eafily  into  a  kind  of  pellucid  glafs  ;  which,  con¬ 
tinued  in  the  fire,  emits  copious  fumes,  and  becomes  more  and  more 
opake,  and  milky,  and  difficult  of  fufion.-— — The  fame  kind  of  arfe- 
nicated  Salt  is  obtainable  by  combining  white  Arfenic  with  the  common 
fixed  alcalies. 

When  Arfenic  and  Nitre  are  diftilled  in  clofe  veflels,  the  Arfenic  re¬ 
mains  combined  with  the  Alcali  of  the  Nitre,  into  the  appearance  of  a 
perfe6l  neutral  Salt  j  which  diffolves  in  water,  does  not  liquefy  in  the 
air,  ffioots  into  regular  cryftals,  makes  no  change  in  the  colour  of  Sy¬ 
rup  of  Violets,  nor  any  effervefcence  with  alcalies  or  acids.  It  never- 
theleis  precipitates  moft  metallic  folutions  made  in  acids,  its  Alcali 
uiting  with  the  acid,  and  its  Arfenic  with  the  metal.  Urged  with  a 
ftrong  fire  in  clofe  veflels,  it  fuffers  no  change  :  even  the  addition  of 
yitriolic  acid  does  not  difunite  the  Arfenic  from  the  Alcali.  Laid  on 
burning  coals,  its  compphtion  is  inftantly  ixfolved  j  the  Arfenic  re¬ 
viving  and  evaporating. 
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the  Arfenic  arifes  diftolved  in  the  fpirit,  as  appears  Arsenic 
from  the  liquor  making  Copper  white  :  what  remains, 
along  with  the  alcalme  bails  of  the  Nitre,  proves  con- 

Ifiderably  more  fixed  in  the  fire  than  Arfenic  by  it- 
felfi 

Arfenic  is  detained  alfo  in  the  fire  by  common  al-  With  al- 
calies  and  earths,  and  may  be  converted  along  with  c?lles  an<* 
them  into  a  true  Glafs  :  thus,  if  Arfenic  be  diffolved  matters!, 
by  boiling  in  a  lblution  of  alcafine  Salt,  the  liquor 
infpiffated,  the  dry  matter  mixed  with  powdered 
Flint,  and  urged  with  a  ftrong  fire  as  for  making 
common  Glafs,  they  will  all  vitrify  together.  Le- 
mery  relates,  that  in  divers  operations  upon  Arfenic 
in  glafs  vefiels,  there  ,is  often  met  with  a  vitrified 
matter,  not  diftinguifhable  from  the  common  Glafs 
of  which  the  vefiel  is  made,  except  by  its  being  a 
good  deal  more  brittle.  I  have  often  obferved  fuch 
a  fubftance  myfelf  ^  but  it  was  only  a  clear  cryftalline 
Arfenic,  and  not  a  true  Glafs. 

Arfenic  unites  in  fufion  with  all  the  metals ;  com-  With  mg* 
monly  promotes  their  fufibility,  and  renders  them tals* 
hard  and  brittle  ;  and  changes  the  coloured  ones  white. 

In  a  ftrong  fire,  a  part  of  the  Arfenic  evaporating, 
generally  carries  oft  a  part  of  the  metal,  efpecially  of 
the  imperfect  metals ;  and  the  remainder  of  the  me¬ 
tal,  calcining,  vitrifies  with  the  Arfenic.  Lead  forms 
with  Arfenic  a  hyacinth  coloured  Glafs,  which  proves 

a  more 


The  arfenical  Calx  is  found  likewife  to  expel  the  nitrous  acid  from 
its  combination  with  the  bafis  of  Sea-falt,  with  common  fixt  alcaiies, 
with  volatile  alcaiies,  and  with  abforbent  earths  ;  though  incapable  of 
expelling  the  weaker  acid  of  Sea-falt  from  any  of  thefe.  After  the  ex- 
pulfion  of  the  nitrous  fpirit,  the  Arfenic  remains  always  combined  with 
the  Alcali  or  earth  into  a  neutral  faline  concrete  :  it  may  even  be  trans¬ 
ferred' from  one  into  another,  from  volatile  alcaiies  into  abforbent 
earths.  The  Arfenic  is  not  to  be  difunited  from  the  earths,  any  more 
than  from  fixed  alcaiies,  by  the  ftrongeft  fire  in  clofe  vefiels,  but  rea¬ 
dily  exhales  in  open  ones  on  the  contact  of  inflammable  matter.  Hence 
certain  ores,  which  emit  no  arfenical  fumes  by  ftrong  calcination  per 
fe  in  the  common  method,  on  the  addition  of  a  little  charcoal,  yield 
abundance. 

The  foregoing  obfervations  are  drawn  from  a  curious  fet  of  experi¬ 
ments,  by  Mr.  Macquer,  in  the  French  Memoirs  for  the  years  174,$ 
gnd  174,8  , 


%20  Metallic  Bodies. 

Arsenic  a  more  powerful  flux  for  earthy,  and  other  refradtory 
-v— * j  bodies,  than  the  pure  glafs  ot  Lead. 

Iron  may  be  combined  with  Arfenic,  by  mixing 
the  Arfenic  with  fixt  alcaline  Salt  and  feme  inflam¬ 
mable  matter,  as  Sope,  powdered  Charcoal,  Tartar, 
CL.  ftratifying  this  mixture  in  a  crucible  with  thin 
Iron  plates  or  Iron  filings,  fitting  on  the  vefTel  a  co¬ 
ver  with  a  fmall  hole  in  it,  giving  at  firft  a  gentle  fire, 
fuch  as  the  Arfenic  by  itfelf  could  bear,  and  then 
raifing  the  fire  as  expeditioufly  as  pofiible,  till  the  j 
matter  is  brought  into  fufion ;  or  by  mixing  Arfenic,  ; 
Tartar,  and  Iron  filings  together,  injecting  them  in-  • 
to  a  crucible  ftrongly  heated,  and  pouring  out  the 
matter  as  foon  as  it  appears  fluid.  Thus  we  obtain  i 
an  arfenicated  Iron,  hard,  brittle,  and  whitiih. 

Copper,  combined  in  like  manner  with  Arfenic, 
becomes  white  ;  and  retains  fome  degree  of  malleabi¬ 
lity,  efpecially  if  the  proportion  of  Arfenic  is  not  too  j 
large,  or  if  the  compound  is  melted  once  or  twice 
with  Tartar  and  Borax.  An  over-proportion  of  Arfe¬ 
nic  makes  the  Copper  not  only  brittle,  but  of  a  dark 
colour,  or  liable  to  turn  black  on  expofure  for  a  few 
days  to  the  air.  The  workmen  have  different  me-  j 
thods  of  preparing  white  Copper  for  mechanic  ufes.  j 
Some  take  equal  parts  of  Copper  and  Arfenic,  with 
a  little  Silver,  as  one  part  of  Silver,  precipitated  from 
Aqua  fortis  after  quartation,  to  fixteen  of  the  Cop¬ 
per  ;  ftratify  them  together,  cement  in  a  clofe  cruci¬ 
ble,  and  then  raife  the  fire  to  fufion.  Some  barely 
melt  the  Copper  with  Arfenic  fixed  by  Nitre.  Some, 
in  lie  ad  of  white  Arfenic,  take  yellow  or  fulphurated 
Arfenic,  (of  which  hereafter)  and  fublime  it  from  a 
good  quantity  of  common  Salt :  of  this  Sublimate 
they  injedt  a  little  upon  melted  Copper,  which  gene¬ 
rally  receives  from  thence  a  very  beautiful  white  co- :: 
lour.  Some  ftratify  and  melt  the  Copper  with  fixed 
Arfenic  and  a  little  Luna  cornea  •,  others  add  a  Zinc  ; 
and  the  more  expert  artifts,  inftead  of  Copper,  ufej 
Brafs.  Thefe  white  metals  are  made  into  buckles, 
eandleftigks,  and  different  kinds  of  ornamental  furni¬ 
ture*. 
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ture  ;  but  are  never  to  be  u fed  for  any  veffels  defigned  Arsenic 
for  containing  foods  or  liquors.  °  v  I 

Arfenic  debafes  the  colour  of  Silver,  renders  the 
;  metal  brittle,  and  in  part  volatilizes  it.  Silver  melted 
in  a  clofe  veffel  with  Arfenic  and  a  little  Sulphur, 
forms  a  red  compound,  in  fome  meafure  refembling 
the  Silver  ore.  The  arfenical  Sublimate  obtained 
from  that  ore,  ftrongly  heated  in  a  clofe  Silver  box, 
penetrates  the  metal,  and  renders  it  quite  porous. 

Silver  cemented  with  pure  Arfenic,  remained  brittle 
and  pulverable  after  the  Arfenic  hath  been  diffipated 
by  gentle  calcination. 

Tin  melted  with  Arfenic  is  foon  changed  in  part 
into  calx ;  and  both  the  calx  and  the  uncalcined  part 
retain  no  fmall  proportion  of  the  Arfenic.  The  Tin, 
thus  arfenicated,  appears  of  a  fparkling  white  colour, 
and  plated  texture,  greatly  refembling  Zinc.  Hence 
fome  have  imagined  it  to  be  a  true  Zinc ;  though  the 
intrinfic  properties  of  this  compound  are  entirely 
different  from  thofe  of  that  femimetal. 

Lead  melted  with  Arfenic,  begins  to  boil  and 
fmoke  in  a  lefs  degree  of  heat  than  is  neceffary  for 
producing  that  effebl  upon  pure  Lead.  A  part  of  the 
Lead  evaporates,  part  runs  into  a  fufible  faffron  yellow 
glafs,  and  what  retains  its  metallic  form  proves  brittle 
and  of  a  dark  dufky  colour. 

;  Gold  itfelf  is  not  only  rendered  brittle  and  deprived 
of  its  colour  by  Arfenic,  but  volatilized.  If  the 
mixture  be  haftily  urged  with  a  ftrong  fire,  a  part 
of  the  Gold  fublimes. 

;  Arfenic  has  different  degrees  of  affinity  with  diffe- Affinities 
rent  metals.  It  forfakes  Silver  to  unite  with  Lead, with  me~ 
land  hence  in  running  down  the  arfenical  Silver  ores* taIs* 
the  workmen  commonly  add  a  large  proportion  of 
Lead  to  abforb  the  Arlenic.  In  like  manner  it  quits 
Lead  for  Tin,  Tin  for  Copper,  and  Copper  for  Iron. 

White  Copper  melted  with  Iron  filings,  recovers  its 
original  rednefs,  the  Arfenic  being  transferred  into 
the  iron.  Copper  has  a  greater  affinity  with  Mercury 
than  it  has  with  Arfenic.  Mercury  amalgamated  with 

white 
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ArsenIC  white  Copper,  takes  up  only  the  pure  Copper,  the  Ar* 
fenic  being  reje&ed  to  the  furface.  Arfenic  is  more 
eafiiy  ieparable  from  all  the  metals  than  Sulphur  is  : 
though  Sulphur  is  not  rapacious,  or  apt  to  volatilize 
them,  like  Arfenic,  it  adheres  to  them  much  more 
ftrongly. 

Arfenic  is  employed  for  fundry  mechanic  ufes  ;  by 
the  dyers,  as  an  ingredient  in  the  compofitions  of 
fcarlet  and  other  fine  reds ;  by  the  girdlers  and  pin- 
makers,  for  whitening  their  Brafs  or  Copper;  by 
the  goldfmiths,  for  enamelling  ;  by  the  glafs-makers, 
for  promoting  the  fufion  of  the  fritt,  and  the  clear- 
nefs  and  tranfparency  of  the  glafs ;  by  the  porcelane- 
makers,  in  white  glazings ;  by  the  preparers  of  com¬ 
pound  metals,  for  communicating  a  Silver  whitenefs  to 
Copper  ;  by  the  afiayers  it  is  ufed  in  the  form  of  glafs,. 
for  promoting  the  fcorification  of  refra&ory  ores  which, 
participate  of  Tin  and  Antimony,  and  which  will  not 
Arfenical  work  0 ff  but  run  into  lumps  in  the  cupel.  I  know 
compound  an  artift  who  prepares  a  beautiful  metal,  like  the 
metals.  £neft  gted,  by  melting  call  Iron  with  Arfenic  and 
Glafs,  and  adding  a  little  Tin  during  the  fufion. 
The  beauty  of  the  metal  depends  in  great  meafure 
upon  the  proportions.  In  Vienna,  a  metal  is  made 
for  ornamental  ufes,  refembling  the  fineft  Silver,  from 
Iron,  Tin,  and  Arfenic ;  perhaps  with  the  addition 
of  a  little  Copper.  Arfenic  is  ufed  alfo  in  folders,  or 
for  uniting  Iron  with  Tin,  in  forne  places  in  the  mak¬ 
ing  of  tinned  Iron  plates. 


Medical 

hiHory. 


Arfenic  is  a  moll  violent  poifon  to  all  animals  % 
unlefs  the  wolf  fhould  be  an  exception,  who  is  faid#[ 
probably  without  fufficient  foundation,  to  be  only 
purged  by  it.  The  utmoft  caution  is  neceffary,  in 
all  operations  upon  Arfenic,  to  avoid  its  fumes.  It. 
is  on  account  of  the  danger  attending  fuch  opera-; 
tions  that  this  mineral  has  hitherto  been  fo  little  exa-> 
mined  by  the  chemifts.  The  deilroying  of  rats 
mice,  or  other  domeftic  animals,  by  means  of  Ane¬ 
mic,  is  full  of  danger  ;  the  operation  of  the  poifonj 
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being  fuch,  that  great  part  of  it  is  difcharged,  and  ar  ,fvt 
the  animal  induced  to  drink.  Hence  foods,  liquors,  ■  irA-  j 
and  the  provender  of  cattle,  have  too  often  received 
a  poifonous  taint.  If  we  cannot  catch  thofe  animals, 
we  may  neverthelefs  be  cleared  from  them  by  much 
fafer  means  ^  than  the  ufe  of  Arfenic.  Frefh  night¬ 
shade  is  their  enemy.  If  the  juice  of  the  leaves  or 
berries  of  that  plant,  or  the  diddled  water  of  the 
frelh  herb,  be  made  into  pellets  with  meal ;  the  rats, 
without  tailing  the  pellets,  will  forfake  the  places 
where  they  are  laid. 

With  regard  to  the  effedls  of  Arfenic  in  the  human 
body  *  a  naufea,  ficknefs  and  reaching  commonly 
enfue  in  about  half  an  hour  after  taking  it ;  followed 
by  violent  vomitings,  hiccups,  and  pains  in  the  fto- 
mach  and  bowels.  Convulfions  and  palfies  of  the 
limbs  prefently  fucceed,  with  intenfe  heats,  cold  fweats, 
palpitations  of  the  heart,  extreme  anxiety,  reftldf- 
nefs,  proftration  of  llrength,  thirfb  and  drynefs  of 
the  mouth  and  throat,  lofs  of  reafon,  and  at  lall 
death.  If  the  quantity  taken  has  been  confiderable, 
the  ftomach  and  inteflines  are  often  found  upon  dif- 
fedion  corroded  or  perforated ;  though  in  general  the 
patient  expires,  before  the  adion  of  the  poifon  has 
proceeded  to  fuch  a  length.  There  are  many  poifons 
which  ad  by  coagulating  the  juices  ;  but  the  operation 
of  Arfenic  is  erroneoully  iuppoled  to  be  of  this  kind. 

Arfenic  rather  liquefies  than  coagulates  the  blood, 
and  makes  no  change  in  its  colour,  Of  milk,  fa- 
liva,  and  other  animal  juices,  it  rather  prevents  than 
Sromotes  the  coagulation.  1  It  is  better  to  acknow¬ 
ledge  our  ignorance,  than  to  advance  groundlefs 
'onjedures. 

Several  fubftances  have  been  propofed  as  antidotes  to  Antidotes, 
•this  poifon.  Thofe  who  imagine  Arfenic  to  be  an  Al- 
(cali,  recommend  acids;  and  thole  who  imagine  it  a  cor- 
rofiveacid,  dired  alcalies  for  counterading  its  effeds: 
but  Arfenic  is  apparently  neither  one  or  the  other. 

rock  Cry  Hal,  or  Bezoar,  or  the  roots  of  the  elder- 
tree,  by  fome  ilrongly  recommended,  have  feemed  to 

do 
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Arsenic  do  fervice  where  Arfenic  has  been  taken;  it  was  no£ 
on  thofe  ingredients,  but  on  the  oils  or  fats  ufed  along 
with  them,  that  the  good  effects  of  the  medicine 
depended.  Oils,  fats,  warm  fat  broths,  frefn  butter,  j 
milk  taken  plentifully  and  repeatedly,  are  the  only 
antidotes  ,  both  for  obtunding  the  force  of  the  Arfe¬ 
nic,  and  promoting  its  difcharge  by  vomit.  If  the  i 
vomiting  does  not  freely  fucceed  by  the  liberal  ufe  of  I 
thefe  kinds  of  fubitances,  fome  mild  emetic  muff  j 
be  called  in  aid ;  the  expulfion  of  the  poifon  being  j 
a  principal  point.  The  more  threatning  fymptoms  s 
being  thus  removed,  oily  glyfters,  and  a  gentle  laxa- 
tive  are  neceffary,  to  obtund  and  evacuate  fuch  part  I 
of  the  Arfenic  as  may  have  palled  into  the  inteftines  ;  j 
after  which  the  ftrength  is  to  be  recruited  by  proper  I 
analeptics. 

Chemiftry  is  capable  of  converting  fundry  poifons  j 
into  medicines*  Thus  the  virulent  antimonial  Re-  I 
gulus  is  changed  by  that  art  into  the  mild  diaphoretic  j 
Antimony  ;  the  violently  corrofive  Sublimate  of  Mer-  \ 
cury,  into  the  mild  Mercurius  dulcis.  Some  have  j 

been  hence  induced  to  imagine,  that  Arfenic  alfo  j 

might  be  corrected  and  rendered  fafe ;  and  have  even  | 
ventured  to  put  fo  dangerous  a  {peculation  in  prac-  \ 
tice.  A  preparation  of  Arfenic  with  Nitre  has  been  l 
actually  fold  by  certain  people  about  Berlin  and  in 
other  places,  under  the  title  of  a  fpecific  febrifuge*  ? 
But  Arfenic,  however  prepared,  continues  Arfenic  j 
Hill.  We  can  mitigate  and  obtund,  but  we  cannot  r| 

deftroy  its  power.  See  Stahl’s  Menjis  novembris ,  en-  j 

titled  Anchiater  five  venenum  pro  remedio  venditum. 

There  are  many  examples  of  even  the  external  i 
application  of  Arfenic,  producing  dangerous  com  i 
fequences.  Thus  Hildanus  mentions  great  debility,  j 
a  high  fever,  delirium,  anxiety,  palpitation  of  the  i 
heart  and  tremor  of  the  limbs,  from  fcarcely  a  grain  i 
of  Arfenic  applied  to  an  ulcer  in  the  foot.  Some  arfe-  i 
nical  preparations  have  neverthelefs  been  recom-  r 
mended  againft  cancers  and  cancerous  fores.  And  j 
Arfenic  itfeif  has  been  worn  on  the  pit  of  the  flomach  ! 

m  a 
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In  times  of  the  plague,  as  if  one  poifon  was  to  be  Arsenic 
driven  out  by  anothen  The  celebrated  Dr.  Mead  has 
Ihewn,  that  the  ufe  of  Arfenic  as  an  antipeftilential, 
proceeded  from  an  erroneous  opinion  of  its  being  the 
fame  with  the  fubftance  recommended  in  that  intention 
by  the  Arabians,  under  the  name  of  darfinu  The 
darfini  of  the  Arabians  was  no  other  than  Cinnamon* 
though  fuppofed,  from  the  affinity  in  found,  to  have 
been  Arfenic. 

Cafes  frequently  happen,  in  which  we  are  called  Marks  fo* 
upon  to  determine  whether  a  particular  fubftance  be  diftin- 
Arfenic  or  not ;  as  when  powdery  matters  are  found 
in  the  ftomach  of  thofe  who  are  fufpe<fted  to  have 
died  by  poifon.  Arfenic,  in  a  folid  form,  may  be 
diftinguiffied  by  its  yielding,  in  the  fire,  white  fumes 
and  a  garlic  fmell  *,  and  by  its  whitening  Coppen 
This  lalt  trial  is  moft  commodioufiy  made,  by  placing 
a  little  of  the  powder  betwixt  two  clean,  polifhed 
copper-plates,  binding  the  plates  firmly  together  with 
wire,  doling  the  jundure  all  round  with  a  good  lute, 
and  then  heating  them  red-hot.  We  may  try  alfo 
whether  any  reguline  or  femimetallic  matter  is  obtain¬ 
able,  by  means  of  Tartar  and  Suet.  Arfenic  dif- 
folved  in  liquors  is  much  more  difficultly  difcovered ; 
and  I  can  fcarce  propofe  any  thing  in  this  view,  be- 
Tides  the  experiments  on  folution  of  Arfenic  formerly 
related.  But  I  forbear  to  fay  any  thing  further  on 
this  head,  left,  in  endeavouring  to  difcover  Arfenic, 

I  ffiould  furnifh  means  for  rendering  it  lefs  eafily 
difcoverable. 

The  principal  preparations  of  Arfenic  are,  fixed  FVepara- 
Arfenic  and  the  arfenical  magnet,  Fixed  Arfenic  is  tlon3‘ 
made  by  gradually  injecting  powdered  Arfenic  into 
melted  Nitre,  commonly  in  the  proportion  of  one 
part  of  the  former  to  two  of  the  latter.  When  the 
ebullition  is  over,  the  crucible  is  covered,  the  matter 
kept  melted  for  a  little  time  with  a  ftrong  fire,  and 
afterwards  edulcorated  with  water.  The  arfenical 
magnet  is  a  mixture  of  equal  parts  of  pure  white  Ar* 
fenic.  Sulphur,  and  Antimony,  reduced  feparately 
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into  fine  powder,  then  mixed,  put  into  a  glafs  body 
fetfin  fand  in  a  crucible,  and  urged  with  a  very  gra¬ 
dual  fire,  till  the  matter  is  melted  into  a  red  vitreous 
mafs  refembling  a  deep  garnet  or  ruby.  We  muft 
be  cautious  in  handling  this  arfenical  glafs,  as  a 
wound  received  from  it  may  be  dangerous. 

Pure  cryftalline  white  Arfenic  is  never  found  native 
in  the  earth.  A  powdery  white  Arfenic  is  now  and 
then  met  with  in  fome  of  the  Bohemian  and  Saxon 
mines ;  though  even  this  feems  to  be  not  a  natural 
Arfenic,  but  to  have  been  feparated  and  fubiimed 
from  the  ores,  by  the  wood  fires  made  in  the  mines 
for  burfting  the  maffes  of  ore.  It  is  obfervable,  that 
Saxony,  of  all  countries  in  the  world,  is  the  richeft 
in  arfenical  ores  •,  and  that  the  richeft  Silver  ores 
abound  with  Arfenic. 

Some  of  the  proper  ores  of  Arfenic  are  of  a  whitifh, 
and  others  of  a  blackifh  colour,  and  both  forts  have 
more  or  lefs  of  a  fparkling  metallic  afped.  The  firft 
are  called  white  Pyritae,  or  ynijjpckel  \  the  latter  flie- 
genfteinertz.  They  confift  moftly  of  Arfenic,  blended 
with  a  confiderable  proportion  of  earthy  or  ftony 
matter,  but  with  little  if  any  mixture  of  any  other 
metallic  body. 

The  preparation  of  Arfenic  was  difcovered  only 
about  two  centuries  ago.  The  ancients  were  unac¬ 
quainted  with  our  Arfenic  ;  their  a^vnmv  or 
being  our  orpiment.  The  greateft  quantities  are  pre¬ 
pared  at  Geyerfoerg,  near  the  village  Ehrenfriederf- 
dorf,  in  Mifnia,  from  ores  brought  thither  from 
Schneeberg  and  other  Saxon  mines.  The  ore  is 
thrown  into  a  furnace  refembling  a  baking  oven ; 
whofe  flew  is  an  horizontal  pipe,  near  an  hundred  fa¬ 
thoms  in  length,  of  confiderable  width  at  the  end 
where  it  communicates  with  the  furnace,  and  grow¬ 
ing  gradually  narrower  to  the  other  end.  The  ore  is 
every  now  and  then  ftirred  and  turned  in  the  fur¬ 
nace,  to  promote  the  extrication  of  the  A  rfenic ; 
which  ariies  in  fumes  into  the  pipe,  and  there  con- 
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{5£tlfes  into  a  greyilh  or  blackfill  powder  called  Arsenic 
Arfenic.  The  meal  Arfenic  is  refined  by  a  fecond 
fublimation  in  clofe  veffels*  with  the  addition  of  a 
little  Pot-aih,  which  detains  its  impurities.  In  this 
operation,  the  fire  which  elevates  the  Arfenic  heating 
the  receiver,  the  flowers  melt  together  into  the  cry- 
ftalline  maffes  brought  to  us;  The  whiteft  and  pureit 
Arfenic,  fublimed  with  a  little  Oil,  from  Iron  filings, 
or  from  any  inflammable  matter,  becomes  grey  or 
blackifh  like  the  crude  meal ;  and  becomes  white 
again  by  a  refublimation  from  Pot-afh.  Henckel  ob- 
lerves,  that  Quickfilver  alfo  detains  this  inflammable 
or  colouring  matter,  and  does  it  more  effectually 
than  any  other  fubftance.  —  The  ores,  particularly 
the  black  fort,  fublimed  in  clofe  veffels,  without  ad¬ 
dition,  yield  a  light  porous*  foliaceous,  Regulus  of 
Arfenic. 

The  red  Silver  ores,  feveral  of  the  Copper-ores,  Arfenic  h\ 
and  moft  of  the  ores  of  Tin,  abound  with  Arfenic  *  oies. 
which  evaporating  during  the  fufion  of  the  ore,  in 
part  condenfes  about  the  top  of  the  furnace,  and 
forms  fublimates  of  various  colours,  white,  grey, 
yellowifh,  &c.  according  to  the  admixture  of  Sulphur 
or  other  matters.  The  Arfenic  carries  off  in  its  ex^ 
halation  fome  portion  of  the  metal.  At  Andreafberg, 
the  arfenical  vapours  which  arife  in  the  working  of 
Silver  ores,  are  caught  in  a  proper  refervoir,  and  iome 
Silver  recovered  from  the  Sublimate. 


There  is  a  fingular  ore  of  Arfenic  called  Cobalt,  Cobalt 
Cobaltum  pro  cceruleo,  Cadmia  metallic  a  ^  Blaufarben 
kobold.  This  appears  of  a  whitifh  colour,  lomewhat- 
darker  than  the  white  Arfenic  ores  ftridtly  fo  called, 
and  differs  from  them  remarkably  in  fome  of  its  pro¬ 
perties  *,  yielding,  after  the  diffipation  of  its  Arfenic, 
the  blue  Glafs  called  Smalt ,  and  the  fubftance  com¬ 
monly  uled  for  tinging  Giafs  blue  under  the  name  or 
Zajfre^  Zaffera ,  Zaffioer^  &c.  This  ore  is  moft  plen¬ 
tiful  in  Saxony,  particularly  near  Schneeherg  in  the 
diftridt  of  Mifnia.  It  is  found  alfo  in  feveral  other 
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Cobalt  parts  of  Europe.  At  St.  Andreafberg  in  the  Upper 
— w — J  Hartz,  large  quantities  have  been  met  with  for  up¬ 
wards  of  twenty  years ;  but  the  manufacture  of 
Zaffre  and  Smalt  is  confined  to  Saxony  alone,  no 
method  having  been  found  elfewhere  of  making  the 
colour  fucceed.  Saxony  has  long  fupplied  all  the 
other  parts  of  the  world  with  thefe  commodities, 
and  exports  them  even  to  the  Eaft-Indies.  The  ge¬ 
neral  method  of  preparing  them  is  defcribed  by 
Kunckel  •,  but  there  are  fome  particular  managements  ; 
in  the  operation,  which  the  workmen  are  bound  by  an 
oath  not  to  reveal ;  and  a  prohibition  is  laid  on  the  ex¬ 
portation  of  unmanufactured  Cobalt  (k). 

The 

i 

(k )  Cobalt .]  This  mineral,  in  its  purer  Hates,  is  considerably  com- 
paft-  and  heavy,  and  not  unfrequently  of  a  femimetallic  appearance. 

Its  texture  is  always  fine  ;  fornetimes  granulated,  or  compofed  of  mi¬ 
nute  grains  ranged  into  fmall  ftriae  ;  fornetimes  fmooth  and  even,  with-  ? 
out  any  diftingui  livable  grain.  Its  colour  is  fornetimes  a  pale  iron  grey,  , 
fornetimes  a  darker  bluifh  or  blackifh  grey.  From  variations  in  the 
appearance  of  the  mineral  itfelf,  or  from  its  different  admixtures,  fome 
of  the  mineralogifts  have  divided  it  into  diftinft  fpecies,  the  principal 
of  which  are  thefe.  (i.)  Dark  grey  Cobalt:  compaft,  ponderous, 
and  of  a  very  fine  grain.  This  fort  is  faid  to  be  the  raeft  efteemed  at 
the  Saxon  works,  and  to  afford  the  fin  eft  blue  glafs.  (2.)  Bright  pale 
grey  or  afh-coloured  Cobalt  ;  of  a  fome  what  loofer  ftrufture,  and  lefs 
ponderous.  This  kind  has  a  great  refemblance  to  the  arfenical  Pyritae, 
and  fome  of  the  white  Silver  and  Copper  ores  ;  from  which  thofe  who  are- 
accuftomed  to  the  infpedfion  of  thefe  minerals  dittinguifh  it,  pretty 
readily,  by  the  colour  of  the  Cobalt  being  fome  what  driller,  and  its 
texture  finer.  (3.)  Vitreous  Cobalt  5  in  ftruSlure  refembling  melted 
fcoria  or  glafs,  of  a  bright  bluifh  grey  colour  ;  called  by  the  Germans 
Schlackenkobold,  flag  Cobalt.  (4.)  Cryftalliform  Cobalt  ;  affe6ling 
chiefly  a  cubical  figure,  fornetimes  perfect,  but  commonly  with  the 
angles  imperfeft.  (5.)  Specular  Cobalt;  intermixed  with  glittering 
talky  flakes.  (6.)  Earthy  Cobalt ;  blended  with  various  earths  into 
left  friable  compounds,  of  a  black,  ycllowilh,  grey,  or  other  colours* 
(7.)  Flowers  of  Cobalt.  Thefe  are  of  a  lool'e  radiated  ftruffure,  and 
generally  not  fo  heavy  as  the  foregoing  ores.  The  external  parts  are 
of  a  fine  pnrpltfh  red,  a  violet,  or  a  peach  bloom  colour.  Sometimes 
the  whole  mat's  is  elegantly  tinged  with  theie  colours  throughout,  but 
rqore  commonly  the  internal  parts  aie-ofa  greyifh  or  leaden  hue* 
They  are  never  found  in  great  quantities,  or  forming  regular  veins  ; 
but  only  in  detached  mafias,  lodged  in  clefts  of  Hones,  in  places  to 
which  the  air  has  had  free  accefs.  They  appear  to  proceed  from  a 
fpemaneous  refolution  of  fome  of  the  foregoing  minerals  ;  mold  of 
which  are  found  upon  experiment  to  yield  neatly  hrnilar  efflorefcences 
on  being  expofed  in  heaps, for  a  length  of  time  to  a  rnoift  air.  ■  Where-' 
ever  the  workmen  meet  with  thefe  flowers,  they  expect  a  rich  vein  of 
Cobalt  m  the  neighbourhood. 
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| ;  The  ore  is  firft  reduced  into  powder  in  ftamping-  Cob 
mills  ;  then  calcined,  and  the  Arlenic  collefted,  in  the  «— 
manner  above  defcribed.  There  maining  mineralis  pul¬ 
verized  and  calcined  afrelh,  and  this  repeated  perhaps  a 
third  time,  that  the  Arfenic  may  be  completely  ex¬ 
pelled.  After  the  laft  calcination,  it  is  palled  through 
a  fine  fieve,  which  is  moved  by  a  mill  :  what  will 
not  pafs,  is  ground  and  calcined  again.  The  powder 

thus  prepared  is  fit  for  making  either  Zaffre  or 
Smalt. 

For  Zaffire,  a  quantity  of  Flints,  or  of  the  flinty  zaffr 
tones  found  adhering  to  ores,  and  called  by  the  miners 
quartz,  is  reduced  into  a  fine  powder,  and  fifted. 

i  One  part  of  the  calcined  cobalt  is  mixed  with  two, 
three,  or  more  parts  of  the  powdered  Flint,  accord¬ 
ing  as  the  Zaffre  is  intended  to  be  of  the  belt  or 
of  an  inferior  kind.  This  mixture  is  moiftened  with 
water,  and  prelled  clofe  into  wooden  cafks  for  expor¬ 
tation.  On  flanding,  it  acquires  by  degrees  a  tony 
harcinefs ;  though,  if  no  water  is  added,  it  continues 
powdery  or  crumbly.  It  is  ufed  for  tinging  Glafs  of 
various  fhades  cf  blue  ;  and  for  the  blue  pdazmcr  of 

„  O  f? 

3  earthen 

The  Cobalt  mines  of  Schneeberg  are  faid  to  be  two  or  three  hundred 
fathoms  deep  ;  arid  the  Cobalt  lodged  at  great  depths  to  be  of  a  better  qua¬ 
lity  than  that  which  is  near  the  furface.  "The  Schneeberg  hill,  according 
to  the  ancient  chronicles  of  Saxony,  yielded  at  firft  only  an  lion  ore  ; 
which  on  finking  deeper,  about  the  beginning  of  the  fourteenth  cen¬ 
tury,  was  fucceeded  by  a  very  rich  ore  of  Silver.  This  aifo,  being  at 
length  exhaufted,  gave  place  to  Cobalts.  Some  pieces  of  the  Cobalt 
ores  are  (till  found  to  participate  of  Silver,  and  even  of  Gold.  Schiuter 
relates,  that  he  has  fometirrjes  obtained  after  the  proportion  of  thiee 
ounces  of  Gold  and  upwards  upon  the  hundred  pounds.  Thefe  metals 
however,  far  from  bein^  effential,  as  fome  have  raflily  fuppoied,  to  all 
Cobalts,  are  entirely  accidental  even  to  this  ;  nor  are  they  equally  dif- 
fufed  through  thofe  maffes  in  which  they  happen  to  be  lodged  :  different 
pieces  containing  different  proportions,  and  fome  none  at" all. 

,  Cob  alt  has  been  met  with  in  fome  parts  of  England  j  at  Mendip 
hills  in  Somerfetfhire,  and  in  Cornwall ;  in  which  laft  county  it  lias  of 
late  been  dug  in  confiderable  quantity,  though  not  entirely  agreeing 
in  quality  to  the  accounts  given  by  authors  of  the  forts  which  are  ma* 
iiufa&ured  in  Saxony.  It  is  fuppofed  that  the  Chinefe,  and  more  par¬ 
ticularly.  the  Japonefe,  had  formerly  mines  of  an  excellent  Cobalt, 
with  which  were  painted  the  fine  blues  of  their  ancient  porcelanes  ;  but 
that  thefe  mines  are  now  exhaufted,  and  that  the  inferior  blues  of  their 
prefent  ware  are  painted  with  the  Saxon  Zaffre  imported  to  them  by  the 
Dutch. 


230  ot  e  T  a  i  1 -  x  c  Bodies, 

Gob  ait  earthen  wane.  I  have  known  Lapis  lazuli  imitated 
with  it. 

Smalt.  Smalt  is  made  by  mixing  the  calcined  C6balt  with 
a  certain  proportion  of  fand  and  Pot-afh,  the  com¬ 
mon  ingredients  of  Glafs,  and  vitrifying  the  mixture 
with  a  ftrong  fire.  After  the  fufion,  a  metallic  mat¬ 
ter,  called  Regiilus  of  Cobalt,  is  commonly  found 
at  the  bottom.  This  is  employed  in  fubfequent  vi¬ 
trifications.  The  whiter  the  fand,  and  the  purer  the 
Pot-afh,  the  finer  will  be  the  colour  of  the  Glafs  j 
and  the  fmalier  the  proportion  of  thefe  ingredients, 
the  deeper  the  colour :  hence  the  different  fortments 
of  Smalt,  common,  good,  fine,  and  fuperfine.  The 
Glafs  of  each  kind  is  ftamped  in  mills,  ground  be- 
.twixt  two  hard  ffone$,  w  allied,  further  for  ted,  dried, 
and  packed  up  (/). 

White 

(/)  Zaffre  and  Smalt.]  The  preparation  of  thefe  concretes  was  long 
kept  an  entire  fecret,  and  their  origin  in  general  unknown.  Many 
have  fuppofed  Zaffire  to  be  a  native  earth  or  ftone  5  and  even  the  learned 
Dr.  Mjerret,  after  rejecting  this  opinion,  endeavours  to  eftablifh  a  no 
lefs  erroneous  one,  that  it  is  a  compound  of  Brafs,  Calamine,  and 
Sand.  Libavius  however,  fo  early  as  the  year  1506,  gave  fome  account 
of  its  true  produdion.  He  fays  that,  after  the  eliquation  of  Bifmuth 
from  its  ore,  recrement  a.  in  lignis  &  fovea  fubfifunt  ....  qua  .  .  .  « 
reverberii  fur  no  exercitata ,  in  lazurium  figuLorum  vitrariorumque  &? 
fimilium  tranfmutantur ,  titulo  zaphara.  Kunckel  was  the  firft  who  gave 
any  prcumftantial  detail  of  the  method  of  preparing  thefe  fubftances  j 
and  to  his  account  fome  later  writers  have  added  further  particulars.4 
As  attempts,  are  making  to  introduce  this  manufacture  into  England,  it 
may  be  proper  to  colled  into  one  view  all  the  information  we  can  pro¬ 
cure  from  them  in  regard  to  the  management  of  the  procefs  in  Saxony. 

The  Cobalt  taken  out  of  the  mine,  is  broken  with  hammers  into 
pieces  about  the  fize  of  a  hen’s  egg ;  and  the  ftony  involucrum,  with 
fuch  other  heterogeneous  pa  aiders  as  are  diftinguifhable  by  the  eye,  as 
much  as  pofiible  feparated.  In  this  ftate,  it  is  a  hayed,  valued,  taxed, 

.  tithed,  and  delivered  fo  the  manufadures.  - — —  In  digging  the  mines, 
the  wprkqaen  frequently  meet  with  hard  fandy  maffes  cutting  and  in¬ 
terrupting  the  vein.  Thefe  are  broken  in  mills.}  and  the  Cobalt,  that 
had  been  imbedded  in  them*  feparated  by  fieves. 

The  mineral,  brought  to  the  manufadures,  is  pounded  in  ftamping- 
mills,  and  lifted  through  brafs- wire  fieves.  According  to  fome,  the 
lighter  earthy  parts  are  wafli  d  off  by  watey.  It  is  then  calcined,  it$ ..,a 
large  flat-boffomed,  arched  furnace,  refembling  a  baking  oven,  in  whi$i 
the  flame  of  the  wood  reverberates  upon  the  ore.  The  mineral  is  oc~ 
cafionally  flirrpd  or  turned  during  the  calcination,  with  long'  handled 
iron  hooks  or  rakes  }  and  the  procefs  continued  till  it  ceafes  to  ejnii  any 
I'unie.  An  hundred  pounds  are  laid  to  lofe  twenty  or  thirty, 

.  '  T  /  Some 
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White  Arfenic,  fublimed  with  one  tenth  its  weight  Cobalt 
of  Sulphur,  forms  a  yellow  compound,  which  melts 
together,  if  the  receiver  is  heated,  into  femitranfpa- 

rent  arfenic. 

Some  relate,  that  the  calcination  is  repeated  fcveral  times,  the  ore  being 
taken  out  and  ground  into  powder  each  time  ;  others,  that  it  is  calcined 
but  once,  and  the  calcination  continued  from  four  to  nine  hours,  ac¬ 
cording  to  the  quality  of  the  Cobalt.  Some  of  the  affayers  lay  great 
ftrefs  on  the  degree  of  calcination  ;  and  report  that  on  this  circumitance, 
not  only  the  beauty  of  the  colour,  but  the  quantity  of  coloured  glafs 
obtainable,  in  great  measure  depend  5  and  that  the  degree  of  calcination 
which  fome  Cobalts  require,  would  be  injurious  to  others.  Some,  how¬ 
ever,  ffeem  to  be  of  opinion,  that  Cobalts  maybe  affaved  with  fufficient 
accuracy,  both  in  regard  to  colour  and  quantity,  without  any  calcina¬ 
tion  at  all,  by  barely  melting  the  ore  with  Borax.  — - The  Cobalt  taken 

out  of  the  calcining  furnace  is  palfed  through  very  cloie  brafs-wire 
fieves  ;  and  fuch  part  as  has  concreted  into  lumps,  pounded  and  lifted 
afrefh,  tiil  the  whole  is  reduced  into  fine  powder. 

During  the  preparation  of  the  Cobalt,  fome  Flints  are  calcined  in 
another  furnace,  and  thrown  red-hot  into  water;  by  which  they  are 
rendered  friable  and  eafily  pulverable.  The  pureft  and  whiteft  Hones 
are  made  choice  of;  or  fuch  at  lead:  as  become  white  by  calcination. 

In  want  of  thefe  white  fand  is  ufed. 

Zaffire  is  compofed  of  one  part  of  the  calcined  Cobalt,  and  one  or 
two  of  the  calcined  Flint,  mixed  together  by  fhaking  in  a  wooden  box 
and  lifting,  and  then  moiftened  with  water.  Macquer  and  fome  others 
report,  that  a  certain  quantity  of  Pot-afh  is  added  to  the  above  mixture, 
and  the  whole  imperfectly  melted.  This  account  has  little  probability ; 
as  the  ftony  powder  is  very  diftingui (liable  in  Zaffre,  without  any  ap¬ 
pearance  of  its  having  been  united  with  the  Cobalt  by  fufion  ;  and  as 
the  maffies  have  the  firtpe  of  the  wooden  tubs  in  which  they  are  brought 
to  us,  and  confequently  cannot  owe  their  hardnefs  to  fire. 

For  making  the  blue  Glafs,  called  in  the  mafs  Smalt,  and  when  pow¬ 
dered  Smalts  or  powder  blue  ;  one  part  of  the  calcined  ore  is  mixed  with 
one,  two,  or  more  of  the  Flint,  and  one  or  more  of  Pot-afh  ;  and  the  mix¬ 
ture  melted  in  large  crucibles  in  a  furnace  much  refembling  that  of  the 
glafs-houfe.  In  each  furnace  are  generally  fix  crucibles,  placed  about 
the  middle  of  its  height. 

The  furnace  has  two  doors,  one  in  the  front,  the  other  behind. 

Through  the  latter  common  billets  are  put  in  ;  through  the  former 
fplit  wood,  dried  almoft  to  Charcoal  in  an  adjoining  oven  heated  by 
the  furnace.  In  the  front  door  is  an  aperture,  for  introducing  fmall 
effiays  which  is  occafionally  clofed  with  a  piece  of  loam.  In  each  fide 
are  three  apertures  for  conveying  the  matter  mto  the  crucibles,  and,  afier 
fufion,  taking  it  out  with  Iron  ladles.  Above  thefe  are  three  others,  which 
are  opened  occafionally  for  introducing  the  tongs  to  move  or  fettle  the 
crucibles.  At  the  bottom  are  two  more  apertures,  for  taking  out  the 
allies  and  fuch  part  of  the  Glafs  as  may  have  run  out  and  fallen  down 
among*them  ;  this  is  melted  over  again.  . 

After  the  fire  has  been  continued  for  fix  hours,  the  matter  is  {tmed 
every  quarter  of  an  hour,  with  iron  rods,  to  make  the  mixtuie  the 
more  equal.  T  he  fire  is  kept  up  in  all,  for  the  beft  Smalt  twelve  horn  s, 
for  inferior  kinds  ten  or  eight.  The  mark  of  fufficient  vindication  is., 
the  Glafs  which  adheres  to  the  Iron  ftirrer  drawing  out  into  a  fine 
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Arsenic  rent  cryftalline  malTes,  called  yellow  Arfenic.  If  the 
quantity  of  Sulphur  is  doubled,  the  compound  proves 
more  opake,  and  of  a  fine  red  colour,  and  hence  is 

called 

thread,.  The  whole  is  now  taken  out  with  ladles,  and  poured  into  a 
tub  of  cold  water,  to  render  it  more  eafily  pulverable. 

At  the  bottom  of  the  crucibles  is  found  ametalline  Regulus,  of  a  whitidi 
colour,  inclining  to  red,  and  extremely  brittle.  When  the  crucibles 
have  become  unfit  for  any  further  fufions  of  the  Glafs,  thefe  Reguli.  are 
melted  in  them,  and  are  thus  refolved  into  two  diftir.ct  metallic  bodies, 
pne  of  which  falls  tp  the  bottom,  and  another  which  floats  above.  The 
firfi  is  faid  to  be  Bifmuth ;  the  latter  is  a  femirnetal  of  a  different  kind, 
which  yields  a  blue  Glafs,  and  accordingly  is  pulverized  and  added  in 
frefti  mixtures. 

The  Glafs  appears  in  the  mafs  of  an  opake  deep  blue,  almoft  black ; 
when  reduced  into  moderately  fine  powder,  of  a  pleafant  light  blue  ; 
the  further  it  is  comminuted  the  paler.  It  is  firft  beat  in  a  dampings 
mill,  and  paffed  through  a  brafs-wire  fieve,  an  iron  one  bejng  apt  to 
ruft  and  fpoil  the  colour  j  after  which,  it  is  ground  with  water,  on  a 
fmooth  hard  done  placed  at  the  bottom  of  a  large  vat  or  tub,  by  two 
.other  hard  d.on?s  turning  vertically  :  the  water,  loaded  with  the  fine 
powder,  is  let  off  by  cocks  into  other  veffels,  and  differed  to  fettle  ; 
pfter  the  coloured  powder  has  fubfided,  a  white  one  remains  fufpended 
in  the  water,  which  is  now  poured  off,  that  the  white  matter  may  fettle 
by  itfelf :  this  is  employed  in  frefti  mixtures  in  the  room  of  Flint  and 
Potafti.  The  coloured  powder  is  waftied  again,  dried  in  a  dove,  paffed 
through  fine  fieves,  and  divided  into  different  fortments,  according  to 
the  finpnefs  of  the  powder  and  the  beauty  of  the  colour.  In  the  laft 
place,  it  is  moidened  with  a  little  water,  and  packed  up  in  calks  for 
exportation. 

The  pchnefs  of  the  Cobalt  is  judged  from  the  quantity  of  Flint  and 
Potafti  with  which  it  will  form  a  lufficientlv  deep  powder  blue.  The 
maniftaftures  are  provided  with  affayers,  for  determining  the  quantities 
which  different  parcels  of  the  ore  will  bear.  The  produce  of  Smalt 
appears  to  be  never  leis  than  equal,  nor  more  than  four  times  the  weight 
pi  the  crude  ore. 

Chemical  hifiory  of  Cchg.lt. ]  The  colouring  matter  of  Cobalt  appears, 
not,  as  has  been  generally  iuppofed,  to  be  an  earth,  but  a  femirnetal  of 
a  peculiar  kind,  eifentjaily  diftin£t  from  all  others  5  revivable,  in  its 
proper  metallic  form,  either  from  the  blue  Glafs  or  the  calcined  Co¬ 
balt,  by  fulion  with  the  common  inflammable  fluxes.  To  Dr.  Brandt, 
pf  the  owedilh  Academy,  we  owe  the  firft  knowledge  of  this  fubftance 
as  being  a  femirnetal  fid  generis  ;  it  is  called  Regulus  of  Cohalt. 

Cobalt  may  be  looked  upon  as  the  ore  cf  this  femirnetal :  its  other 
contents  ape  as  various  and  i.nconftant  as  thofe  of  any  other  ores.  Al- 
moil  all  C,o baps  contain  a  large  admixture  of  Arfenic,  fome  of  Iron, 
and  .oineis  or  Bifmuth.  The  greater  number  participate  alfo  oi  another 
new  femimptal  firft  d; (covered  by  £v Ir.  Cronftedt  in  the  year  1751,  and 
palled,  from  the  name  of  the  mineral  which  yields  it  mod  plentifully. 
Nickel.  I  he  two  metallic  Reguli,  which  leparate  on  making  the  Glafs, 
appear  to  be  Bifmutn,  and  a  part  of  the  tinging  Regulus  of  the  Cobalt ; 
for  it  is  a  property  of  thefe  two  femimetals  not  to  mingle  in  fufion  with 
one  another., 
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is  called  red  Arfenic.  This  is  of  a  lefs  beautiful  red  Arsenic 
than  the  combination  of  Sulphur  with  Mercury,  that ' 
is,  Cinnabar ;  and  has  its  colour  debafed,  whilft  that 

of 


The  blue  Glafs  depends  on  the  vitrification  of  the  colouring  femime- 
talj  and  metallic  fubftances  in  general  cannot  be  vitrified,  or  combined 
with  vitreous  matters,  till  they  are  deprived  of  their  metallic  form,  and 
changed  into  calces.  Moft  metals  are  naturally,  in  their  ores,  in  the  (late 
of  calx  :  the  Regulus  of  Cobalt  is  often  naturally  metallic,  and  fubfides 
in  its  proper  form  upon  bringing  the  ore  into  fufion,  without  any  of  the 
inflammable  additions,  which  moft  other  ores  require  for  the  revival  of 
their  metal.  Several  fpecimens  of  Englifh  Cobalt,  moderately  roafted 
till  greateft  part  of  the  Arfenic  was  judged  to  be  diftipated,  "and  then 
melted  with  different  vitreous  compofitions,  yielded  a  large  portion  of 
Regulus,  the  Glafs  acquiring  only  a  brownifh  or  blackifli  colour,  pro¬ 
bably  from  ferrugineous  or  other  heterogeneous  admixtures5 :  on 
ftrongly  calcining  the  mineral,  by  long  continued  fire  or  by  Nitre,  the 
Glafs  turned  out  blue,  and  little  or  no  metallic  matter  feparated. 

REGULUS  of  COBALT. 

REgulus  of  Cobalt  is  a  brittle  femimetal,  fufible  in  a  moderate  red 
heat,  nearly  the  fame  with  that  in  which  Silver  melts.  On  con¬ 
tinuing  the  fire,  it  changes  flowly  into  a  blackifh  calx  ;  which,  urged 
with  a  very  violent  fire,  runs  at  length  into  a  bluifh  black  Glafs.  By 
the  addition  of  different  proportions  of  vitreous  matters  that  have  no 
colour,  all  the  different  fhades  may  be  obtained,  from  the  deepeft  to/ 
the  lighted:  blue.  The  glaffes  that  are  moft  loaded  with  colour,  if  held 
in  the  flame  of  a  candle,  crackle,  fwell,  and  become  white. 

It  does  not  amalgamate  with  Mercury,  nor  mingle  in  fufion  with 
Bifmuth  :  with  this  laft  it  is  rendered  mifcible  by  the  mediation  of  Nic¬ 
kel  or  of  Regulus  of  Antimony  ;  with  all  the  other  metals  it  mingles 
aeadily.  It  whitens  Copper,  and  renders  it  brittle,  but  feems  remark¬ 
ably  to  improve  the  malleability  of  Iron  :  Brandt  relates,  that  the  me¬ 
tal  obtained  in  fufion  from  a  ferrugineous  Cobalt-ore,  and  which  was 
found  to  be  compofed  of  Iron  with  a  confiderable  proportion  of  this 
Regulus,  proved  as  malleable  as  the  beft  forged  Iron :  this  compound 
calcined  and  vitrified,  yielded  a  good  Smalt;  the  black  Glafs,  which 
Iron  affords,  feeming  to  be  of  little  injury  to  the  blue  of  the  Cobalt. 

Regulus  of  Cobalt,  both  in  its  metallic  form  and  in  that  of  a  calx, 
diffolves  readily  in  Aqua  fortis  into  a  red  liquor.  As  few  metallic  bo¬ 
dies  befides  are  a&ed  upon  by  that  acid  when  fully  calcined,  and  as 
thofe  that  are  do  not  influence  the  colour ;  we  are  hence  furnifhed  with 
means  of  difcovering  this  Regulus  in  ores  after  ftrong  calcination, 
whatever  other  metal  they  may  contain. 

Solutions  of  the  femimetal,  or  tinftures  of  the  calcined  ore,  made  in 
the  pure  nitrous  acid,  fuffer  no  change  of  colour  from  heat.  If  Sea- 
ialt  or  its  acid  is  added,  they  affume  a  deep  emerald  green  when  mode¬ 
rately  warmed,  and  on  cooling  become  red  again  as  at  firft  :  duly  in- 
fpiffated,  they  yield  rofe-coloured  cryftals,  which  change  their  colour 
in  the  fame  manner.  See  p.  170. 

Pure  Spirit  of  Salt  diffolves  this  femimetal  into  a  reddifh  yellow  li- 
fpior,  which  inftantly  becomes  green  from  a  very  gentle  warmth.  On 
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Arsenic  of  Cinnabar  is  improved,  by  grinding  into  fine  powder. 
If  the  quantity  of  Sulphur  is  a  little  increafed  above 
the  proportion  which  affords  the  yellow  Arfenio,  an 


orange 


fattir&ting.  the  folution  with  urinous  ipirits,  the  Precipitate  appears  at 
firft  white,  but  afterwards  becomes  blue,  and  at  length  yellow. 

The  vitriolic  acid  diffoves  this  femimetal  more  flowly  than  the  two 
foregoing.  The  folution  is  of  a  rofe- colour,  and  fullers  no  change 
from  heat ;  but  in  evaporation,  it  throws  olf  to  the  fides  of  the  glafs 
a  blue  powder,  which,  on  cooling,  grows  white.  Fixt  aicalies  preci¬ 
pitate  from  this  folution  a  white  powder,  volatile  Ipirits  a  greyifh  one  ; 
on  adding  more  of  the  fpirit,  the  Precipitate  is  taken  up  again,  and  the 
liquor  appears  of  a  beautiful  red. 

This  femimetal  is  precipitated  from  acids  by  Zinc,  not  by  Iron. 


NICKEL. 


Nickel  is  a  white  femimetal,  when  compared  with  Silver  inclining 
a  little  to  reddilh,  of  a  clofe  texture,  and  very  bright.  Its  fpe" 
cific  gravity  is  to  that  of  water  nearly  as  8|  to  i. 

It  melts  in  a  ftrong  red  or  light  white  heat ;  and,  on  continuing  the 
fire,  rifes  up  into  little  effiorefcences,  which  change  at  length  into  a 
deep  green  calx.  By  a  longer  continuance  of  an  intenfe  fire,  the  calx 
becomes  brown,  but  does  not  vitrify,  nor  is  it  difpofed  to  vitrification 
by  the  addition  of  Glafs.  Neverthelefs  Borax,  fufed  with  the  femi¬ 
metal  itfelf,  acquires  a  confiderable  reddilh  brown  tinge  :  this  vitreous 
matter,  further  urged,  becomes  violet,  and  at  laft  colourlefs,  like 
glaftes  tinged  with  Manganefe.  Mixtures  of  Nickel,  Regulus  of  Co¬ 
balt  and  Iron,  being  fiightly  calcined  and  fufed  with  Borax,  the  Iron 
Separates  firft  in  form  of  a  black  Glafs ;  on  repetitions  of  the  procefs, 
the  Regulus  of  Cobalt  vitrifies,  blue  ;  leaving  behind  the  pure  Nickel, 
snore  difficultly  vitrefcible  than  any  other  of  the  imperfe<5l  metals. 

Nickel  makes  no  confiderable  detonation  with  Nitre ;  and  is  very 
flowly  corroded  by  it  into  a  yellowilh  green  fufible  fcoria.  With  Sul¬ 
phur  it  has  a  great  affinity,  abforbing  it  from  raoft,  if  not  all  the  other 
metallic  bodies,  and  detaining  it  in  a  very  ftrong  fire  $  even  the  calces, 
thoroughly  burnt,  perfe&ly  unite  with  it.  The  fulphurated  Nickel  is 
externally  of  a  bright  metallic  appearance,  internally  yellow,  very 
hard,  and  compa<5l  as  Steel :  it  eafily  calcines  ;  and,  before  a  bellows, 
throws  out  red  fparkles  with  confiderable  noife. 

It  refufes  any  degree  of  union  with  Silver,  Quickfilver,  and  Zinc ;  but 
mingles  readily  with  all  the  other  metals,  and  proves  a  medium  for  uni¬ 
ting  two  repugnant  ones,  Rifmuth  and  Regulus  of  Cobalt.  It  renders 
the  malleable  metals  hard  and  brittle,  whitens  Gold  and  Copper,  and 
difpofes  the  latter  to  tarnifh  quickly  in  the  air. 

It  diffolves  with  eafe  in  the  nitrous  and  marine  acids  into  a  deep  green 
liquor  :  hence  the  green  tinfture  which  fome  forts  of  Cobalt  communi¬ 
cate  to  thefe  menftrua,  and  which  has  generally  been  attributed  to  Cop¬ 
per.  It  is  not  a£led  on  by  the  vitriolic  acid,  whether  concentrated  or 
diluted.  It  is  not  precipitated  from  acids  by  any  metal  5  and  but  flowly 
by  alcaline  Salts,  into  agreeni/h  white  powder  :  volatile  aicalies,  added 
in  larger  quantity  than  is  fufficient  to  precipitate  it,  take  it  up  again, 
the  liquor  appearing  blue. 
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orange  coloured  Sublimate  is  obtained.  The  more  Arseinic 
the  Sulphur  is  increafed,  to  a  certain  point,  the  Sub-  v-w 
limate  proves  the  redder,  and  more  volatile.  When 
equal  parts  of  each  are  ufed,  the  dark  red  colour  is 
diluted  into  an  aurora,  and  the  mixt  concretes  into  a 
beautiful  tranfparent  mafs,  called  ruby  of  Sulphur  or 
,of  Arfenic,  or  golden  Sulphur. 

The  workmen,  in  making  the  red  and  yellow  Ar- 
fenics,  take,  inftead  of  white  cryftalline  Arfenic,  the 
rough  meal  as  it  firft  fublimes  from  the  ore.  Some¬ 
times  they  mix  the  meal  Arfenic  with  fulphureous 
ores  inftead  of  Sulphur  itfelf,  or  Sulphur  with  the  ar- 
fenical  ores  ^  and  fometimes  they  extract  yellow  or 
red  Arfenics  by  one  ftngle  fublimation  from  minerals 
in  which  Arfenic  and  Sulphur  are  naturally  contained. 
Henckel  relates,  that  the  preparation  of  red  and  yel¬ 
low  Arfenic,  with  pure  white  cryftalline  Arfenic  and 
pure  Sulphur,  does  not  fucceed,  or  not  without  great 
difficulty.  But  if  pure  white  cryftalline  Arfenic  be 
mixed  with  one  tenth  its  weight  of  pure  Sulphur,  they 
may  be  eafily  melted  together,  in  a  glafs  body,  into  a 
femitranfparent,  orange-coloured  or  reddifh  mafs,which 
fublimes  into  a  femitranfparent,  citron-yellow,  hard, 
brittle, fublimate ;  a  minute  portion  of  more  fixed  mat¬ 
ter  remaining  at  the  bottom.  The  proportions  of  Arfe¬ 
nic  and  Sulphur,  in  thefe  kinds  of  compofitions,  may 
be  judged  from  their  fpecific  gravity ;  the  gravity  of 
Arfenic  being  to  that  of  Gold  as  i  to  5,  whilft  the 
gravity  of  Sulphur  is  to  Gold  only  as  1  to  9  :  hence, 
the  more  Sulphur  they  contain,  the  lighter  ;  and  the 
more  Arfenic,  the  heavier  they  will  be.  The  poifon- 
.ous  quality,  which  the  Arfenic  poftefies  by  itfelf,  is, 

}n  thefe,  conftderably  abated  by  the  Sulphur.  They 
are  neverthelefs  far  from  being  innocent :  thofe  who 
are  employed  in  grinding  them  for  the  ufe  of  painters, 
are  apt  to  become  paralytic. 

Natural 

This  femimetal,  from  its  great  affinity  with  acids  and  with  Sulphur, 
and  its  entire  repugnancy  to  Silver,  promifes  to  be  an  ufeful  addition 
for  the  redu&ion  of  Luna  cornea  and  lulphurated  Silver,  Mr.  Cron- 
ftedt  (from  whom  thele  obfervations  are  extracted)  made  feveral  trials 
pf  this  kind,  and  conftantly  found  the  Silver  of  perfe6t  purity,  lying 
diftinft  from  the  Nickel.  See  the  Sven  ska  vetenskap  academiens  hand - 
Jingur  drs  1751  ($  17^. 
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Natural  mixtures  of  Arfenic  and  Sulphur,  called 
Auripigmenta  or  Orpiments,  realgar ,  rifigal ,  fandara - 
d?#,  are  not  unfrequently  met  with  in  the  earth,  par¬ 
ticularly  in  the  eaftern  countries.  Mr.  Pott  has  given 
an  excellent  differtation  on  Orpiment,  from  which  it 
may  be  proper  to  make  a  fhort  extra&i. 

tc  Auripigmentum,  fo  called  from  its  being  ufed  as 
a  gold-coloured  Pigment,  is  the  upusvutov  and  o&ggEvucof 
of  the  Greeks  *,  the  Hamate  Zarnich ,  or  Zirnich  of 
the  Arabians  j  the  Fumus  rubeus ,  Gummi  Paradifi, 
of  the  alchemifts.  It  is  commonly  fuppofed  to  be 
the  fame  with  the  factitious  yellow  Arfenic,  and  to 
be  poffeffed  of  a  poifonous  quality  ;  but  it  is  neither 
one  nor  the  other.  This  error  feems  to  have  pro¬ 
ceeded  from  Agricola’s  relation,  copied  by  many  later 
writers,  that  white  Arfenic  is  prepared  from  Orpi-  | 
ment  and  common  Salt  fublimed  together.  Hoff¬ 
man  made  trial  of  fuch  a  compofition,  but  obtained 
from  it  no  white  Arfenic. 

Orpiment  is  a  native  foffil,  found  chiefly  in  Turky 
and  Natolia.  Some  is  met  with  aifo  in  Bohemia, 
Hungary,  and  Lufatia  near  Sorau,  but  inferior  in 
goodnefs  to  that  of  Turky.  The  belt  fort  is  of  a 
lively  gold-yellovv  and  green  colour,  here  and  there 
intermixed  witli  pieces  of  a  vermilion  red  j  of  a  fhat- 
tery  foliaceous  texture,  fomewhat  flexible,  foft  to  the 
touch  like  Talc,  and  fparkling  when  broke.  The 
inferior  kinds  are  of  a  dead  yellow,  inclining  more  to 
greenifh ;  and  want  the  fparkling  appearance  of  the 
foregoing. 

It  burns  in  the  fire,  but  not  very  eaflly,  with  a 
deep  blue,  or  a  dark  bluifh  white  flame  and  a  fulphu- 
reous  fmell ;  and  at  the  fame  time  melts  and  becomes 
red.  If  the  fire  is  continued,  it  arifes  in  white  or 
rather  yellowifh  white  fumes,  which  condenfe  partly 
into  reddifh  and  partly  into  white  flowers  *,  an  earthy, 
fandy,  or  flony  matter  remaining  behind.  Hoffman 
obferves,  that  the  fume  of  Orpiment  ftains  a  knife 
of  a  yellowifh  white  and  reddifh  colour  ;  and  fays, 
that  the  red  Arfenic  of  the  ancients  was  no  other  than 
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Orpiment  melted  into  a  cinnabarine  red  mafs.  Cra-  Orpi- 
mer  relates,  that  as  foon  as  it  burns  it  melts,  and  ment* 
being  then  poured  out  upon  a  clean  Marble  or  Iron  v—*# 
plate,  forms,  on  cooling,  a  deep  red  femitranfparent, 
compadt,  brittle  fubftance  ;  leaving  a  porous  fpark- 
ling  matter,  refembling  an  imperfedt  fcoria,  lefs  fufi- 
ble  than  the  Orpiment  at  firlt,  and  which,  in  a  ftrong 
fire,  falls  into  a  grey  earth. 

Orpiment  confifts  of  Sulphur  and  Arfenic.  Some  Depilatory 
affirm  that  it  has  a  corrofive  quality,  fo  as  to  make 
the  hair  fall  off,  and  hence  fuppofe  it  to  confiff  of 
acrimonious  Salts.  But  Orpiment  of  itfelf  has  no 
fuch  power  :  it  is  a  mixture  of  it  with  Quick-lime 
which  has  that  effedt,  and  Quick-lime  will  produce  the 
fame  effedt  without  it.  A.  .Lixivium  made  boiling  by  Sympathy 
Orpiment  in  Lime-water,  gives  colour  to  invifible tic  Ink* 
writings  with  the  fympathetic  Ink.  The  fympathetic 
Ink  is  a  folution  of  Litharge  in  Vinegar,  or  Sugar  of 
Lead.  This  folution,  written  with  on  paper,  leaves 
no  ftain,  any  more  than  pure  water  :  but  if  a  piece 
of  bibulous  paper,  dipt  in  the  folution  of  Orpiment 
and  thoroughly  dried,  be  laid  upon  the  writing,  the 
charadters  will  prefently  become  black  and  legible. 

The  fame  bibulous  paper  impregnated  with  the  Or¬ 
piment,  will  anfwer  repeatedly  for  a  length  of  time  : 
it  will  likewife  produce  its  effedt,  though  more  flowly, 
without  the  immediate  contadt  of  the  writing,  and 
even  with  a  thick  book  interpofed  betwixt  them.  A  Method  of 
like  black  colour  refults  upon  mixing  the  folutions  ^ifcover- 
of  Orpiment  and  of  Lead  ;  and  hence  we  are  fur-  Liquors, 
niffied  with  means  for  difcovering  the  dangerous 
fraud  of  impregnating  wines  with  Litharge  :  if  the 
Wine,  on  being  mixed  with  the  folution  of  Auripig- 
ment,  acquires  a  brownifh  red  or  blackifh  colour, 
we  may  be  fure  it  has  fuffered  that  abufe.  The  pro¬ 
duction  of  the  colour  in  thefe  experiments  proceeds 
from  the  iulphureous'  part  of  the  Orpiment  tinging  or 
tarnifhing  the  particles  of  Lead. 

1  hat  Orpiment  contains  Sulphur  appears  from  Com p0 fed 
hence  ;  that  one  part  of  Orpiment  with  half  a  part  of Sl-llPhlir 
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Orpi-  Nitre  and  Salt  of  Tartar,  mixed  together,  and  e^= 
ment.  pofed  to  the  fire,  flafh  and  explode  with  great  vehe- 
mence ;  a  phenomenon  never  obferved  from  Nitre 
and  Salt  of  Tartar  without  Sulphur.  Agricola  furely 
never  tried  the  procefs  which  he  dire£ts  in  his  notes 
on  Poppius,  of  fubliming  this  fulminating  compofi- 
tion  in  a  glafs  body  for  the  fpace  of  ten  hours :  if  fuel! 
a  procefs  was  attempted,  the  veffels  would  foon  be 
burft  in  pieces,  to  the  hazard  of  the  operator’s  life. 

A  mixture  of  Orpiment  and  Nitre,  injefted  into  a 
red-hot  crucible,  deflagrates  with  a  bright  flame,  in 
the  fame  manner  as  a  mixture  of  Sulphur  and  Nitre i 
fome  white  arfenical  flowers  arife,  and  the  remainder 
is  a  fixed  Arfenic.  It  were  needlefs  to  bring  more 
evidences  of  Orpiment  containing  Sulphur,  when  the 
fine  Cinnabar  parable  from  Orpiment  and  Mercury-  I 
fublimate  is  of  itfelf  an  inconteftible  proof. 

That  this  mineral  contains  Arfenic,  appears  from  j 
the  arfenical  flowers  which  it  yields  in  the  fire,  and 
the  fixt  Arfenic  which  remains  upon  deflagrating  it 
with  Nitre  :  this  refiduum  whitens  Copper  in  the 
fame  manner  as  common  fixt  Arfenic.  Arfenic,* 
melted  with  alcaline  Salt  and  Sope  or  other  fat  mat- 
Regtilus of  ters,  yields  a  fparkling  Regulus;  and  Orpiment*. 
Arfenic.  treated  in  the  fame  manner,  affords  a  Regulus  agree¬ 
ing  in  all  refpebts  with  the  other.  The  Alcali  abforb* 
ing  the  Sulphur  of  the  Orpiment,  forms  with  it  a 
hepar  Sulphur  is  ;  which  diffolves  in  water,  and,  oil 
the  addition  of  Vinegar,  depofites  a  fulphureous  Pre¬ 
cipitate,  in  the  fame  manner  as  the  antimonial  fcoria. 
The  following  experiment  puts  this  affair  beyond 
difpnte.  If  equal  parts  of  Orpiment  and  Sope  be 
well  mixed  together,  the  mixture  put  into  a  glafs  re¬ 
tort,  and  the  fire  gradually  raifed  ;  at  firft,  a  whitifh* 
undbuous,  fulphureous  liquor  arifes  ;  next  a  portion 
of  the  Sulphur  of  the  Orpiment  fubiimes  into  the 
neck  of  the  retort,  partly  tinged  blackifh  by  the  Oil 
of  the  Sope,  and  partly  appearing  yellow  and  red-~ 
difh  ;  at  lafr,  in  a  red  heat,  a  fparkling  Regulus,  the 
fame  with  Regulus  of  Arfenic,  fubiimes  :  a  fmall 
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portion  of  the  Sulphur  of  the  Orpiment  remains  he-  Orpi- 
hind,  detained  by  the  Alcali  of  the  Sope.  The  ful-  ment. 
phureous  Sublimate  participates  of  the  arfenical  mat-v— 
ter  of  the  Orpiment,  and  hence  difcovers  a  poifonous 
quality,  though  in  a  far  lefs  degree  than  the  Regulus, 
or  the  white  flowers  of  Orpiment. 

Half  a  pound  of  Orpiment,  and  a  pound  of  Mer-  Produ&s 
cury-fublimate,  were  well  mixed  together,  put  into  afrom°rPl" 
wide-necked  glafs  retort,  and  fuffered  to  ftand  for  asuSunate! 
day  and  night  in  a  cellar;  a  large  receiver  being  then 
adapted  and  clofely  luted,  a  gentle  fire  applied  and 
increafed  by  degrees ;  there  arifes  a  confiderable 
quantity  of  a  fmoking  fpirit,  clear  and  tranfparent  as 
water,  called  butter  of  Arfenic  or  of  Orpiment :  this 
is  followed  by  an  oily  liquor,  which,  like  vegetable 
oils,  fwims  upon  the  fpirit,  and  if  an  hundred  times 
forced  under  it,  ftill  rifes  to  the  furface  again  :  on 
further  increafing  the  fire,  a  confiderable  proportion 
of  Cinnabar  fublimes  ;  and  there  remains,  in  the 
bottom  of  the  retort,  a  little  yellow,  light,  crumbly 
matter,  which  is  the  earth  of  the  Orpiment.  There 
arofe  alfo  a  little  arfenicated  Sulphur,  not  faturated 
with  the  Mercury,  of  a  red  colour,  refembling  a 
ruby.  Some  direct,  for  this  procefs,  equal  parts  of 
the  Orpiment  and  Mercury-fublimate ;  but  unlefs 
the  Sublimate  is  taken  in  a  larger  quantity,  its  acid 
will  be  infufficient  to  diffolve  and  elevate  the  Arfenic, 
and  its  Mercury  infufficient  to  form  a  true  Cinnabar 
with  the  Sulphur.  The  fame  thing  happens  in  this 
operation,  as  in  the  making  of  butter  of  Antimony  : 
the  marine  acid  of  the  Sublimate  quits  the  Mercury, 
to  unite  with  the  arfenical  Regulus  with  which  it  has 
a  greater  affinity  ;  whilft  the  Mercury  of  the  Subli¬ 
mate  unites  with  the  Sulphur  of  the  Orpiment.  The 
greater  fluidity  of  the  butter  of  Orpiment  than  of  the 
butter  of  Antimony  depends  on  the  different  qualities 
of  their  metallic  part;  the  Regulus  of  Orpiment  be¬ 
ing  more  fubtile,  fufible,  volatile,  of  greater  adtivity 
upon  metallic  bodies,  than  the  Regulus  of  Anti¬ 
mony.  The  butter  of  Orpiment,  dropt  into  water, 
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depofites  a  white  powder  in  the  fame  manner  as  but¬ 
ter  of  Antimony  does :  this  powder,  edulcorated,  and 
fet  to  fublime  in  a  Silver  box  clofely  luted,  corrodes 
the  Silver,  fo  as  to  render  it  in  part  fpongy  like  a 
Pumice.  Cobalt,  Bifmuth-ore,  and  the  red  Silver- 
ore,  which  are  all  arfenical,  have  the  fame  effect 
upon  Silver.  If  the  butter  or  Spirit  of  Orpiment  be 
mixed  with  Spirit  of  Nitre,  and  fet  to  diftil,  the  phae- 
nomena.are  the  fame  as  when  butter  of  Antimony  is 
treated  with  that  acid  :  a  powder,  which  is  no  other 
than  fixed  Arfenic,  remains-,  and  an  Aqua  regia 
arifes,  impregnated  with  a  part  of  the  Arfenic,  fo  as 
to  render  Gold  white ;  whence  fome  have  been  indu¬ 
ced  to  believe,  that  the  tinging  matter  of  Gold  was 
extracted  by  this  menffruum. 

With  regard  to  the  oil,  it  has  been  fuppofed  by 
fome  not  to  proceed  from  the  Orpiment,  and  to  be  no 
other  than  a  folution  of  a  part  of  the  Mercury-fubli- 
mate  :  but  the  fame  kind  of  liquor  is  obtainable, 
without  the  addition  of  any  Mercury-fublimate,  from 
Orpiment  and  common  Salt,  with  a  fuitable  quantity 
of  Oil  of  Vitriol  to  extricate  the  acid  of  the  Salt: 
Arfenic  treated  in  the  fame  manner  yields  no  fuch 
oil.  This  oil,  dropt  into  water,  renders  the  liquor 
turbid.  On  the  addition  of  Oil  of  Vitriol,  it  coagu¬ 
lates,  and  a  kind  of  filmy  matter  fubfides :  if  water 
be  now  poured  in,  a  white  oil  appears  at  the  bot¬ 
tom,  which,  on  Handing,  diffolves  into  a  clear  li¬ 
quor  :  if  the  liquor  be  then  evaporated,  it  becomes 
brown,  is  difficultly  brought  to  drynefs,  and  depo¬ 
fites  a  faline  fediment.  The  oil,  mixed  with  Aqua 
regia,  fettles  alfo  to  the  bottom.  With  ftrong  Spirit 
of  Nitre,  it  does  the  fame  but  on  digeftion  it  is  dif- 
folved  :  the  liquor  becomes  brown  in  evaporation, 
and  is  difficultly  exficcated,  but  yields  no  fediment 
diluted  afreff  with  water,  it  appears  yellow.  Alca- 
lies,  both  fixed  and  volatile,  added  to  the  oil,  occa- 
fion  a  precipitation. 

Spirit  of  Salt  poured  upon  Orpiment  in  powder, 
makes  a  flight  eftervefcence,  but  no  folution  or  change 
'  w  enfues  5 
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Cnfues  •,  the  fulphureous  part  of  the  mineral  de-  Or 
fending  the  metallic  from  the  adtion  of  the  acid,  men 
Orpiment  being  mixed  with  Aqua  fortis  into  the 
confidence  of  a  paffe,  an  effervefcence  begins  af¬ 
ter  {landing  about  half  an  hour,  and  nitrous  va¬ 
pours  plentifully  arife,  till  all  the  acid  is  dilfipated : 
the  refiduum  being  moiftened  afirefh  with  Aqua  for¬ 
tis,  the  fame  phenomena  fucceed,  and  the  matter  after¬ 
wards  grows  hard  :  even  if  ten  parts  of  the  acid  are 
employed  to  one  of  Orpiment,  nitrous  vapours  con- 
flan  tly  and  copioufly  exhale.  If  a  little  of  the  mix¬ 
ture  be  fet  to  fhoot,  fome  fine  cryflals  like  hairs  are 
obtained  :  if  the  mafs  be  evaporated  to  drynefs,  it 
will  liquefy  on  Handing  in  a  cellar,  and  being  then 
mixed  with  a  large  portion  of  Aqua  fortis,  occafions 
at  firil  a  flight  effervefcence,  without  any  fur¬ 
ther  change.  It  is  pretty  remarkable,  that  a  large 
quantity  of  Aqua  fortis  added  at  firfl  to  the  Orpi¬ 
ment,  has  no  effedt.  Oil  of  Vitriol,  by  codtion  and 
abftradlion  from  Orpiment,  partly  diffolves  it :  the 
late  profeflor  Schulze,  at  Hall,  obferves,  that  equal 
parts  of  Orpiment  and  Oil  of  Vitriol,  fet  to  diftil  in 
a  ftrong  fire,  yielded  at  firfl  a  phlegm,  and  afterwards 
a  fubflance  like  an  oil,  fmelling  like  Opium  ^  a  fmall 
portion  of  an  affiy  matter  being  left  in  the  retort. 
When  Arfenic  is  treated  with  Oil  of  Vitriol,  there  arifes 
a  little  Sublimate  refembling  plumous  Alum,  which 
deferves  further  examination  :  fee  Hoffman’s  Obferv- 
ationes  phyf.  chem.  Aqua  regia  does  not  adt  upon 
Orpiment  any  more  than  fpirit  of  Salt ;  except  that  a 
little  of  the  arfenical  matter  may  be  extracted  by  the 
nitrous  fpirit  in  the  compound  acid.  The  Regulus, 
and  white  flowers,  diffolve  more  eafily,  both  in  the 
nitrous  and  marine  acid,  and  in  competitions  of  them. 

Spirit  of  Sal  ammoniac,  all  urinous  fpirits,  diffilied 
and  expreffed  oils,  extradl  from  Orpiment  a  yellow 
tindlure  j  thefe  menflrua  diffolving  its  fulphureous 
part. 

Hoffman  diffilied  Orpiment  with  common  Salt, 
and  obtained  firfl  an  acid  phlegm,  after  wards  yellow 
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Orpi-  flowers,  and  at  length,  in  a  flrong  fire,  a  tranfparent 
MENT.  red  mafs,  -  which  adhered  to  the  Tides  of  the  glafs. 
— v— w  Glauber  difiolved  it  in  the  liquamen  of  fixed  Nitre, 
mixed  the  folution  with  the  fecret  Sal  ammoniac,  and 
on  diftilling  the  mixture,  gained  an  acidulous  and 
urinous  phlegm,  afterwards  a  ponderous,  yellow, 
Un&uous  liquid  refembling  vegetable  oils,  and  at  lait 
a  blood-red.  tranfparent  Sublimate  like  an  oriental  rtiby. 
Kunckel  relates,  that  Grpiment  diftilied  with  Nitre  in  j 
a  tubulated  retort,  yields  a  nitrous  and  fulphureous  \ 
fpirit,  participating  of  Arfenic,  with  a  large  quantity 
of  flowers  ;  and  that  white  Arfenic,  with  equal  or  j 
thrice  its  weight  of  Nitre,  injebted  into  a  red-hot  tu¬ 
bulated  retort,  yields  a  like  fpirit,  but  ftronger,  and  j 
of  a  bluifh  colour,  which  diffolves  metals,  and  whi-  • 
tens  Copper,  Meuder  informs  us,  that  Grpiment 
being  fublimed  with  an  equal  quantity  of  Iron 
filings,  and  ten  parts  of  the  Sublimate  ground  on  a 
Hone  with  twelve  parts  of  cryftais  of  Silver  *,  the  mix¬ 
ture  laid  on  a  piece  of  paper,  inflantly  took  fire.” 

I 

This  mineral,  though  it  manifeftly  contains  Arfe-  • 
nic,  is  not  found  to  be  poifonous  •,  the  Arlenic  being  j 
corrected  and  mitigated  by  the  large  proportion  of 
Sulphur,  in  the  fame  manner  as  the  virulence  of  Re- 
gulus  of  Antimony  is  obtunded  by  that  concrete  : 
pure  white  Arfenic,  combined  with  equal  its  weight 
of  Sulphur,  lofes  its  poifonous  quality,  and  becomes 
innocent. 

Be-nla-  Four  ounces  of  Quick-lime,  an  ounce  and  a  half 
tory.  of  Grpiment,  an  ounce  of  Florence  orris  root,  half  ; 
an  ounce  of  Nitre,  and  half  an  ounce  of  Sulphur, 
boiled,  with  a  flrong  ley  drawn  from  the  allies  of 
bean  {talks,  till  the  matter  becomes  confillent,  then 
mixed  with  half  an  ounce  of  Oil  of  Spike,  make  the 
cempofition  for  taking  off  the  hair ,  the  part  being 
afterwards  anointed  with  Oil  of  Rofes.  Strong  Sope- 
leys  are  an  equally  effectual  and  more  firnple  depilatory. 
It  is  faid,  that  the  juice  of  henbane  prevents  the. 
growth  of  hair. 
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The  principal  ufe  of  Orpiment  is,  as  a  colouring  Orpi- 
drug,  among  the  painters,  bookbinders,  GV.  Of  mint. 
itfelf  it  makes  a  gold-coloured  Pigment  •  with  Indigo  — ' 

or  other  blues,  a  green:  it  is  commonly  tempered p^ew, 
with  yolk  of  eggs  and  a  little  faffron,  or  with  fifliSf?.' 
galls.  At  Rouen,  it  is  ufed  for  Itaining  wood  of 
the  colour  of  box-wood.  It  is  mixed  alfo  with  wax, 
employed  for  heightening  the  colour  of  Gold,  for 
hardening  Lead  in  order  to  the  making  of  fhot,  and 
for  colouring  glafs,  as  may  be  feen  in  Kunckel’s  Ars 
vitriaria.  Equal  parts  of  Arfenic,  Mercury,  Tin, 
and  Sal  ammoniac,  are  faid  to  afford  in  fublimation  a 
purple-coloured  Pigment.  . 
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S  E  C  T.  III. 
MINERAL  SALTS, 

«3  fT^HERE  are  two  general  claffes  of  fimple  : 

, _ i  Salts,  Acids  and  Alcalies*  Acids  are  dif- 

simple  JL  tinguifhed  by  their  four  tafte ;  effervefcing  \ 

andaicX^  anc^  difl'  Iving  certain  earths,  as  the  afhes  of  ve-  < 
line.  getabies  *,  and  changing  the  colour  of  the  blue  flow-  - 
ers  of  plants  or  their  infufions  to  a  red.  Alcalies  are  | 
diftinguifhed  by  a  pungent  tafte,  extremely  different  3 
from  fournefs  •,  by  their  deftroying  the  acidity  of  every 
kind  of  four  liquor  ♦,  dilfolving  Sulphur  by  boiling ;  ; 
and  changing  the  colour  of  blue  and  red  flowers  to  a  I 
green.  Liquors  impregnated  with  one  kind  of  Salt  ! 
raife  an  effervefcence  on  being  mixed  with  thofe  of  1 
the  other,  greater  or  lefs  in  proportion  to  their  : 
ftrength.  Subftances  diffolved  in  one  are  precipitated  I 
by  the  other  ;  and  in  this  cafe  there  often  happens  no  | 
Neutral  effervefcence  upon  mixture.  In  whatever  manner  \ 
Saits.  they  are  mixed,  the  Acid  and  Alcali  unite  into  one 
uniform  neutral  compound,  giving  no  marks  either  i 
of  one  or  the  other.  When  thus  combined,  in  fuch  i 
proportions  as  that  neither  may  prevail,  they  are  faid  [ 
to  be  faturated  with  one  another,  or  mixed  to  the  : 
point  of  Saturation*  This  term  is  applied  alfo  to  the 
iolution  of  different  fubftances  in  thefe  or  other  lk 
quors  :  thus,  when  a  liquor  has  diffolved  as  much  of 
any  body  as  it  is  capable  of  holding  fufpended,  it  is 
faid  to  be  faturated  with  that  body. 

Pifereftt  In  the  mineral  kingdom  there  are  three  kinds  of  I 
kim  s  of  acids,  naturally  blended  with  alcalies,  earths,  metals, 
or  other  bodies,  into  neutral  and  other  faline  con¬ 
cretes.  The  fubjedts  from  which  thefe  acids  have 
been  moft  commonly  extracted  are.  Vitriol,  Nitre, 
and  Sea-falt  *,  and  hence  they  are  diftinguifhed  by  the 
names  of  vitriolic ,  nitrous ,  and  marine.  All  the  three 
are  volatile  in  the  fire,  totally  exhaling,  when  pure, 
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in  a  heat  below  ignition;  though,  when  combined  Salts. 
with  fixed  bodies,  they  refill:  a  much  ftronger  heat,  ' — 
and  from  fome  are  fcarce  to  be  difunited  by  any  de¬ 
gree  of  fire.  The  nitrous  and  marine  acids  are  al¬ 
ways  obtained  in  the  form  of  a  thin  liquor,  the  acid 
Salt  being  blended  with  a  large  proportion  of  water, 
without  which  it  would  be  diffufed  into  an  incoerci- 
ble  vapour.  The  vitriolic  flands  in  need  of  fo  much 
lefs  water  for  its  condenfation,  as  to  afiume  com^ 
monly  a  thick,  and  in  fome  circumftances  a  folid 
confidence. 

Alcaline  Salts  are  of  two  kinds ;  one  fixed  in  a  and  of  *1* 
flrong  fire  ;  the  other  volatile  in  a  gentle  warmth. calles« 
The  produ&ion  of  thefe  from  vegetables  and  animals 
will  be  treated  of  hereafter.  We  fhall  here  only  ob- 
ferve,  that,  volatile  alcalies  are  very  rarely  met  with 
in  the  mineral  kingdom  ^  but  that  a  peculiar  fixed 
alcali  differing  from  thole  of  vegetables  is  often 
found  in  combination  with  the  marine  and  vitriolic 
acids. 

CLASSI. 

Vitriolic  Acid  and  its  combinations. 

THE  vitriolic  acid  is  dilfufed  throughout  the  Vitr. 

earth,  the  waters  of  the  ocean,  and  the  atmof-  Acid. 
pherical  regions  ^  and  is  fuppofed  by  fome  to  be  the 
bafis  of  all  the  other  acids  both  mineral  and  vege-  bodies 
table  :  whence  it  is  named  by  the  chemifb,  the  uni-  contained, 
verfal,  primogenial,  vague  acid.  In  the  mineral 
kingdom,  it  is  found  in  great  abundance  not  in  a 
feparate  or  pure  date,  but  combined  with  various 
other  bodies  with  the  inflammable  principle,  into 
Sulphur ;  with  certain  metals,  into  vitriols  •,  with 
mineral  alcalies,  into  the  Salt  called  Sal  mirabile  ; 
with  one  kind  of  earth  into  Alum  *,  with  another 
into  felenitic  concretes.  Argillaceous  earths,  the 
coloured  earths  and  dones,  metallic  ores,  the  folid 
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bitumens,  the  mineral  oils  and  waters,  are  all  im¬ 
pregnated,  more  or  Ids,  with  this  acid  or  its  com¬ 
binations.  Fixt  alcalme  Salts  imbibe  it  from  the 
air  *,  and  thus  are  changed  in  part  into  a  neutral  Salt, 
fimiLr  on  ail  trials  to  one  prepared  by  combining  the 
alcali  diredlly  with  the  common  vitriolic  acid. 

When  this  acid  is  united  with  alcalme  Salts  either 
fixed  or  volatile,  it  cannot  be  expelled  from  them  by 
any  degree  of  fire.  Nor  is  it  feparable  any  other- 
wife,  than  by  transferring  it  into  fome  third  body,  with 
which  it  has  a  greater  appetite  of  union.  From 
fundry  earths,  we  can  force  it  out  by  fire  alone ; 
and  from  the  metallic  bodies,  with  which  it  is  natu¬ 
rally  united,  into  Vitriol,  ftill  more  eafily,  though 
fcarce  totally  *  a  part  of  the  acid  being  retained  both 
by  the  metals  and  earths,  after  the  adion  of  a  very 
vehement  fire.  It  is  from  Vitriol,  that  this  acid  has 
hitherto  been  chiefly  extraded  for  common  ufes y 
whence  its  name  vitriolic.  When  very  largely  diluted 
with  water,  fo  as  to  be  but  jult  fenfibly  acid,  it  is 
called  phlegm  *,  when  lefs  diluted,  or  more  acid,  fpirit  y 
and  when  fo  little  diluted,  or  fo  far  freed  from  water, 
as  to  aflfume  a  thick  confidence,  oil9  of  Vitriol. 

Oil  of  Vitriol  is  the  moil  ponderous  of  all  known 
fluids,  except  Quickfilver  and  fome  metallic  folutions, 
Fahrenheit  determines  its  fpeciflc  gravity  to  be  to 
that  of  water  as  18,775  to  io,ooof  It  is  confiderably 
more  fixed  than  any  of  the  other  acids ;  emitting  no 
fumes  or  fmeil  in  the  greatefl  heat  of  the  atmofphere, 
or  even  in  that  of  boiling  water  ;  and  requiring,  to 
make  it  boil  or  diftii,  a  much  ftronger  fire  than  any 
other  faline  liquor,  a  fire  almoit  fuflicient  to  make 
-  the  containing  veffel  red-hot. 

Expofed  to  the  air,  it  imbibes  humidity,  fo  35  to 
acquire  a  notable  augmentation  of  its  weight,  greater 
or  lefs,  fooner  or  later,  according  as  the  iurface  of 
the  liquor  is  larger  or  imaller,  and  the  atrnofphere  itfelf 
more  or  Ids  moift.  Dr.  Gould,  profcflbr  at  Oxford, 
relates,  that  three  drachms  .of  Pi]  of  Vitriol  acquired, 
in  fiftv-feven  days,  an  increafe  of  fix  drachms  and  a 
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half  (m).  Hoffman  obferves,  that  an  ounce  and  two  Vitr. 
fcruples,  in  an  open  glafs  difh,  gained,  in  fourteen  Acid, 
days,  feven  drachms  and  a  fcruple.  I  expofed  an  — 
ounce  to  the  air,  in  a  low  glafs  body,  from  Septem¬ 
ber  1736  to  September  1737:  at  the  end  of  the 
twelvemonth,  it  weighed  feven  ounces  and  two 
drachms,  and  thus  had  attracted  from  the  air  above 
fix  times  its  own  weight  of  moifture. 

If  Oil  of  Vitriol  and  water  are  mingled  haftdy  Raifesbeat 
together,  the  mixture  becomes  inftantly  lo  hot  as  to 
render  the  velfel  infupportable  to  the  hand  (n),  dl 
Great  caution  is  requifite  in  mixing  any  kind  of  liquor 
with  this  acid ;  leit  the  glafs  fhould  crack  from  the 
fudden  heat  which  it  produces,  or  a  part  of  the  mat¬ 
ter  be  thrown  about  with  violence  during  the  ebulli¬ 
tion,  to  the  manifeft  danger  of  the  operator.  We 
fhould  always  add  the  acid,  by  little  and  little  at  a 
time,  to  the  other  liquor,  and  never 'attempt  to  pour 
the  latter  into  the  former.  It  is  obfervable,  that 
a  piece  of  ice,  laid  on  the  furface  of  Oil  of  Vitriol, 
foon  melts,  and,  when  melted,  flows  diflinft  above 
the  acid.  If  the  ice  and  the  acid  are  fhaken  together, 
they  incorporate  and  grow  hot,  as  when  the  acid  is 
mixed  with  water. 


The  vitriolic  acid,  diluted  with  water,  ftrongly  re-  stm^i 
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(m )  Dr.  Gould's  experiments  of  Oil  of  Vitriol  imbibing  moifture  jrcm 
the  air.]  The  doctor  further  informs  us,  that  the  jncreaff  in  the  firft 
day  was  upwards  of  one  drachm  5  in  the  following  days,  lefs  and  lei's ; 
till  on  the  fifty- lixth,  it  fcarce  amounted  to  half  a  grain.  That  this 
experiment  was  made  in  a  glafs  of  three  inches  diameter.  That  the 
fame  quantity  of  the  acid,  expofed  to  the  air  at  the  lime  time,  in  a 
glafs  of  only  one  inch,  gained  but  one  ninth  fo  much  as  the  other, 
which  is  exactly  the  proportion  of  their  furfaces.  That  the  liquor, 
when  faturated  with  humidity,  retained,  or  left  part  of  its  acquired 
weight,  according  as  the  air  was  moift  or  dry  ;  and  that  this  difference 
was  fo  lenfible,  as  to  afford  an  accurate  hygrometer  *. 

(n)  Heat  from  the  mixture  of  Oil  of  Vitriol  and  water.]  About 
equal  parts,  by  weight,  of  the  two  liquors,  produce  the  greateft  heat. 
Hoffman  fays  in  one  place  equal  parts,  in  another  one  part  of  the 
acid  to  two  of  water  "f.  Probably  111  the  fuff  he  means  by  weight,  in 
the  latter  by  meafure. 


*  Phil.  Tranf.  No.  156.  +  Hojfm.Ohf  phyfico-ebem.  p.  150,  167. 
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Vitr.  preventing  its  exhalation  in  a  heat  wherein  pure 

Acid,  water  would  foon  be  difiipated  ;  and  arifing  in  part 
along  with  it  by  a  fire  infufficient  to  elevate  the  un¬ 
diluted  acid.  The  further  it  is  diluted,  the  more 
eafily  it  evaporates. 

Reduced  to  Oil  of  Vitriol  is  capable  of  being  fo  far  freed  from 

a  fplid  ffote  water,  as  to  affunie  a  folxd,  butyraceous  or  icy  con¬ 
fidence.  I  have  examined  this  point  widi  particular 
care,  as  it  has  been  greatly  controverted,  and  feems  to 
have  been  mifrep  relented  by  all  the  chemical  writers  $ 
fome  affirming,  that  the  vitriolic  acid,  when  highly 
concentrated,  freezes  in  winter,  and  in  winter  only  ; 
and  others,  as  Stahl,  that  it  never  congeals  at  all, 
pnlefs  extremely  diluted  with  water.  I  found  that 
common  Oil  of  Vitriol  continued  fluid  in  the  winter 
as  well  as  in  dimmer  *,  that  a  more  concentrated  oil, 
which  continued  fluid  during  the  dimmer,  congealed 
in  winter  ^  and  that  when  the  acid  is  dill  further 
freed  from  phlegm,  it  becomes  confident  in  the  hotted 
weather,  Put  fome  good  Oil  of  Vitriol  into  a  glafs 
retort,  didil  off  about  three  fourths  of  it,  and  let  the  re¬ 
maining  fourth  be  clofely  fecured  from  the  air ;  the 
acid  thus  concentrated  will,  at  any  feafon  of  the  year, 
look  like  butter  or  ice  by  the  time  it  is  grown  cook 
A  certain  chemift  thought  to  obtain  this  coagulated 
oil,  without  the  trouble  of  didillation  in  a  retort,  by 
evaporating  the  more  phlegmatic  part  of  common 
Oil  of  Vitriol  in  an  open  glafs.  He  complained  to 
me,  that  though  he  had  feen  a  good  quantity  of  va¬ 
pours  exhale,  the  remaining  liquor,  when  grown 
thoroughly  cold,  not  only  refufed  to  coagulate,  but 
weighed  as  much  as  atfird.  The  caufe  was  obvious  : 
the  Oil  of  Vitriol,  ever  greedy  of  humidity,  had 
imbibed  as  much  from  the  air  as  it  had  lod  in  the 
fire.  The  fame  individual  liquor  being  put  into  a 
retort,  and  about  one  half  diddled  off  the  refiduum, 
excluded  from  the  air,  afTumed  now  a  confident 
form, 
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Oil  of  Vitriol  fatu  rates  a  larger  quantity  of  fixed  Vitr. 
ulcaline  Sat  than  any  other  acid.  Five  parts  of  this  Acid. 
acid  are  fufficient  for  eight  or  more  of  the  alcali,(^p/T^ 
whilft  the  ftrongeft  of  the  others  is  incapable  of  fa-  of  Alcdi 
tiating  its  own  weight  ( 0 ).  The  acid  part  of  thek  fatu- 
liquor  being  here  abforbed  by  the  alcali,  its  aqueous 
part  is  fet  at  lioerty,  fo  as  to  arife  with  eafe  in  eva-  acid  it  con- 
poration  or  difhiiation.  The  diftilled  fluid,  though tains' 
it  has  no  maniteft  tafte,  is  faid  to  differ  in  fome  re- 
fpeCts  from  pure  water  •,  to  be  more  fubtile  and  pe¬ 
netrating,  and  to  exhale  much  fooner  in  an  equal 
degree  of  heat :  it  is  called  by  Niednerus,  fpiritus 
mundi  (p).  The  remaining  Salt,  perfectly  exiiccated, 
difcovers,  by  its  increafe  of  weight  above  that  of  the  dry 
alcali  employed,  the  quantity  of  faline  matter  it  has 
received  from  the  acid  liquor,  and  confequently  the 
proportion  of  pure  acid  which  that  liquor  contains. 

By  this  method,  an  ounce  of  good  Oil  of  Vitriol  is 
found  to  con  fill  of  about  five  drachms  of  acid,  and 
three  of  water. 

The  vitriolic  acid  lofes  its  attraction  for  water,  by  General 
the  union  of  any  of  thofe  fubftances  which  are  capa-relationst* 
ble  of  being  combined  with  it ;  even  of  thofe,  which,  ^es.r  b<?~ 
feparately,  are  as  greedy  of  humidity  as  itfelf,  as 
fixed  ale  aline  Salts ;  and  of  thofe  by  which  all  other 
acids  acquire  the  property  of  attracting  moilture,  as 
calcareous  earths.  It  never  promotes  the  fufibility  or 
volatility  of  bodies,  as  the  others  in  many  inftances 
do  ;  but  on  the  contrary  retards  fufion,  and  increafes 
fixity.  Thus  vegetable  fixt  alcaline  Salts,  a  powerful 
flux  for  fundry  refraCtory  matters,  and  which  flow 
eafily  when  faturated  with  other  acids  *,  earths  and 
metals,  which  with  other  acids  yield  compounds  eafy 

of 


(0)  Alcali  faturated  by  Gil  of  Vitriol.']  It  is  obfervable,  that  this 
acid  does  not  fat  urate  fo  much,  by  one  half  or  more,  of  volatile  alca- 
line  Salts,  as  it  does  of  the  fixed.  The  nitrous  acid  feems  to  fatiate  a 
larger  proportion  of  volatile  alcalies  than  the  vitriolic. 

(p)  Water  dif  tiled  from  Oil  oj  Vitriol  and  Salt  of  'Tartar.]  This 
liquor  is  faid  alio  to  dilfolve  leaf- gold  :  and  when  drank,  even  in  a 
jdofe  of  a  fpoonful,  to  excite  a  diaphorefis.  I  have  tried  it  with  Gold, 
but  could  not  obferve  that  it  had  any  a&ion  on  that  metal. 
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Vitr.  of  fufion  i  when  combined  with  the  vitriolic,  cannot 
Acm.  TDe  made  to  melt  at  all. 

The  vitriolic  is  the  mod  powerful  of  all  the  acids  * 
other  acids  though  there  are  many  fubftances,  which  it  does  not 
r  0manda  a(^  uPon  violently,  or  dilTlve  fo  readily,  as  fome  of 
earths?  the  others  do  (q_).  If  any  other  acid  be  combined  with 
an  alcaline  Salt,  the  addition  of  the  vitriolic  will  take 
the  aicalifrom  it.  The  acid  before  combined,  though 
|t  could  not  be  expelled  by  fire  alone,  will  now 
readily  exhale,  and  leave  the  vitriolic  in  poffeffion  of 
the  alcali.  On  this  principle  depends  the  diftillation 
of  the  acid  fpirits  of  Nitre  and  Sea-falt.  Hence  alfo 
are  furnifhed  with  a  method  of  difcovering  which 
of  the  mineral  acids  any  compound  Salt  contains. 
Oil  of  Vitriol  has  no  adlion  on  thofe,  which  hold  no 
other  acid  than  the  vitriolic  itfelf,  but  erTervc Tes  with 
the  others,  and  immediately  extricate.'  a  pa*  t  o  the 
acid  in  vapours.  The  particular  acid  n  ..y  be  diflin- 
guifhed  by  the  colour  and  fmell  of  the  fumes, 

How  it  in-  The  vitriolic  acid  retards  fermentati  n  and  putrefac- 
fiuences  tion ;  but  has  this  effedt  in  a  leis  degree  than  the  other 
acids,  whether  employed  in  its  pure  ftate,  or  com¬ 
bined  with  other  bodies.  How  little  it  is  diipofed  to 
prevent  .putrefaction  when  united  with  certain  metals, 
appears  from  the  mouldinds  to  which  common  ink  is 
fubjVf, 

Applied  to  Hoffman  obferves,  that  the  concentrated  acid,  or 
the  human  qq  Qf  Vitriol,  applied  (lightly  and  fuperficially  to  the 
fkin  of  a  living  animal,  raifes  a  violent  burning  heat 
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(q)  Vitriolic  acid  mojl  powerful. The  powerfulnefi,  activity,  and 
'firengtb  of  acids,  are  to  be  carefully  diftinguifhed  j  as  being  three  pro¬ 
perties  independent  of  one  another,  though  commonly  confounded  to¬ 
gether.  The  vitriolic  is  more  'powerful  than  any  of  the  others,  as  it 
expels  them  all  from  alcaline  Salts  both  fixed  and  volatile,  and  from 
the  foiuble  earths  ;  and  takes  pofieffion  itfelf  of  the  Alcali  or  earth.  It 
is  leis  aSz'ue,  or  a61s  more  languidly  and  difficultly,  upon  mod  bodies, 
than  either  the  nitrous  or  marine.  In  its  concentrated  ftate,  it  is  the 

t 

ftrongejr  of  acids,  as  containing  the  largeft  quantity  of  pure  acid  in 
proportion  to  the  phlegm  or  water.  However  we akened  by  dilution, 
it  ftill  continues  the  molt powerful.  By  thus  <■ weakening  it  its  dSiftnty 
is  oftentimes  increafed.  Vegetable  acids  may  be  made  fronger  than 
4-he  marine,  but  ftill  continue  lefs  powerful,  as  being  expelled  by  it  from 
$]f,a]ie,s  ^nd  earths. 
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and  pain •,  but  that  a  larger  quantity,  preffed  clofe  on  Vitr. 
the  part,  fo  as  to  prevent  the  ingrefs  of  the  aereal  Acid. 
jmoidure,  occafions  little  pain  or  erofion.  If  the  v  ^  ; 
oil  is  diluted  with  a  little  water,  it  proves  corrofive  in 
either  cafe. 

The  vitriolic  acid,  largely  diluted  with  water,  Medical 
is  employed  medicinally  for  preventing  a  ptitre-ues* 
factive  difpofition,  correding  bilious  acrimony,  abating 
heat,  quenching  third  j  in  debilities  of  the  domach, 
and  in  the  heartburn.  To  perfons  of  weak  or 
unfound  lungs,  to  women  who  give  fuck,  to  hy¬ 
dropic  and  emaciated  perfons,  it  is  injurious.  Some 
recommend  it  as  a  collyrium  for  fore  eyes ;  but  as  it 
coagulates  the  animal  juices,  and  corrodes  and  indu¬ 
rates  the  folids,  it  is  furely  very  unfit  for  being  ap¬ 
plied  to  that  tender  organ. 


Article  I. 

Combination  of  the  vitriolic  arid  with  inflammable  matter . 

OIL  of  Vitriol,  however  limpid  and  clear,  be¬ 
comes  yeilowifh,  brown,  reddifh,  black,  from 
the  bare  contad  of  any  inflammable  matter,  as  a 
fmall  bit  of  cork,  paper,  wax,  bladder,  or  other 
like  fubftances,  which  give  no  conflderable  tindure 
to  any  liquor  befides.  The  whited  camphor  and  fu- 
gar,  the  mod  limpid  eflfential  oils  and  diddled  inflam¬ 
mable  fpirits,  have  the  fame  eflfed.  It  is  obfervable 
that  fome  fubdances,  as  Camphor  and  Oil  of  Tur¬ 
pentine,  give  a  colour  to  the  acid  only  in  its  con¬ 
centrated  date  ;  and  that  the  colour  produced  dif- 
appears  again  upon  diluting  the  liquor.  Camphor 
put  into  Oil  of  Vitriol,  is  diffolved  by  it,  lofes  its 
own  drong  penetrating  fmell,  and  renders  the  liquor 
black  like  pitch.  On  adding  a  quantity  of  water  to 
the  pitchy  mixt,  the  Camphor  mdantly  recovers  its 
odour,  and  the  acid  its  coloiirlefs  peliucidity, 

Oil  of  Vitriol,  dropt  into  eight  times  its  weight  or 
more  of  highly  rectified  Spirit  of  Wine,  by  a  little 
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yrfR#  at  a  time,  to  prevent  any  immoderate  ebullition  or 
Acid,  djfcharge  of  vapours,  forms  with  it  on  digeftion  for 
— ,  fome  days,  a  reddifh  liquor  ;  which  being  committed 
to  diftilktion,  great  part  of  the  acid  arifes  along  with 
the  vinous  fpirit  by  a  very  gentle  heat ;  an  acid  bi¬ 
tuminous,  fulphureous  matter  remaining.  The  diftil- 
led  liquor,  impregnated  with  a  volatilized  Oil  of 
Vitriol,  has  a  fragrant  knell,  and  difcovers  no  acidity 
to  the  take;  and  hence  is  called  dulcified  Spirit  of 
Vitriol .  In  length  of  time,  however,  its  fragrance 
dimimfhes,  and  the  latent  acid  begins  to  refume  its 
r  acidity. 

With  oils.  Oil  of  Vitriol  mixed  with  diililled  oils,  occafions 
great  heat,  effervefcence,  and  fulphureous  fumes; 
and  unites  with  the  oil  into  a  dark  coloured  mafs, 
like  Pitch  or  Bitumen,  from  which  a  portion  of  Sul¬ 
phur  is  producible.  On  expreifed  oils,  it  ads  much 
lefs  violently  than  on  the  diililled.  An  account  of 
its  particular  effedls  on  different  oils  may  be  feen  in 
Hoffman’s  Obfervationes  Chernies. 

Volatilized  In  the  extraction  of  the  vitriolic  acid  from  Vitriol 
or  other  fixed  bodies  by  vehemence  of  heat ;  if  the 
diftilling  veffel  had  any  fiffure,  or  contracted  any  in 
the  fire,  the  acid  receives  a  remarkable  alteration. 
It  now  proves  extremely  volatile;  emitting  pungent 
and  almoft  fuffocating  vapours  in  the  air,  and  totally 
arifmg  in  diflillation  by  a  heat  fcarce  too  great  for 
the  hand  to  bear.  It  is  fo  much  lefs  corrofive  than 
the  acid  in  its  fixed  flate,  as  to  be  fafely  tailed  ; 
when  it  difcovers  only  a  flight  biting  bitterifhnefs  and 
roughnefs,  with  fcarce  any  fenfible  acidity.  It  neu- 
trallizes  fixed  alcaline  Salts ;  but  inflead  of  expelling, 
it  is  itfelf  expelled  from  them  by  both  the  other  mineral 
acids  (r);  This  volatile  fpirit,  kept  for  fome  time 

in 

(r)  Volatile  Spirit  of  Vitriol .]  This  fpirit,  though  it  fcarce  difcovers 
any  acidity  to  the  tafte,  raifes  a  confiderable  effervefcence  with  alca¬ 
line  Salts  both  fixed  and  volatile,  and  faturates  a  large  proportion  of 
them.  It  inftantly  lofes  its  pungent  odour  on  the  admixture  of  the 
Alcaln  The  mixture  fhoots  into  fin  all  cryftals,  which,  on  the 
affufion  of  any  other  acid,  yield  up  the  vitriolic  again,  as  volatile  and 

fuffocating 
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in  a  veffel  not  clofely  ftopt,  lofes  it’s  fuffocating  Vitr. 
odour ,  refumes  its  fixity,  acidity,  and  all  its  former  Acid. 
qualities.  ‘ — v~ 

The  vitriolic  acid,  freed  from  phlegm,  and  com- ^tfs'ul 
bined  by  fire  with  a  due  proportion  of  any  inflam-  phur. 
mable  matter,  is  changed  into  a  folid,  infipid  con¬ 
crete  Sulphur.  Thus  when  the  concentrated  acid  is 
mixed  with  oils,  and  the  phlegmatic  part  drawn  off, 
a  true  Sulphur  may  be  fublimed  from  the  refiduiim. 

If  the  acid  be  laturated  with  an  alcaline  Salt,  as  the 
alcali  of  Sea-falt  with  which  it  forms  a  fulible  com- 
pound,  the  aqueous  part  of  the  mixture  evaporated, 
and  the  remaining  Salt  (called  Sal  mirabile)  melted 
with  fome  powdered  charcoal  \  the  refult  will  be, 
not  a  combination  of  the  Alcali  and  vitriolic  acid  as 
at  firft,  but  of  Alcali  and  Sulphur  •,  from  which  the 
Sulphur  is  eafily  feparable  by  folution  in  water,  and 
precipitation  with  any  acid. 


SULPHUR  or  BRIMSTONE. 

THE  name  Sulphur  has  been  applied  by  fome  to  Sui> 
the  inflammable  principle  of  bodies  ;  by  others,  phur. 
to  all  inflammable  mixts,  or  fubltances  participating  - 
of  this  principle ;  and  the  alchemifls  {peak  alfo  of  a 
Sulphur  that  does  not  burn.  Vegetable  oils  and 
refins,  animal  fats,  mineral  bitumens,  are  by  fome 
called  Sulphurs ;  and  by  fome,  Sulphur  itfelf  is  re¬ 
ferred  to  the  bitumens.  This  confufion  has  given  rife 
to  numerous  errors  and  abfurdities.  How  widely  dif¬ 
ferent  is  true  Sulphur,  in  all  its  properties,  from 
bitumens,  or  oils,  or  any  other  kind  of  inflammable 
body  !  If  every  thing  that  burns  was  to  be  called  Sul¬ 
phur,  we  might  with  the  fame  propriety  call  every  thing 
that  is  liquid  by  the  name  of  water,  or  of  fpirit  or 
wine,  or  vinegar,  or  oil,  or  any  other  particular  liquor. 

Experiment 

fuffocating  as  it  was  received.  This  fpirit  deftrovs  or  whitens  the 
•blue  and  red  colours  of  the  flowers  of  plants  ;  whilft  in  its  fixed  llate, 
like  other  acids,  it  changes  the  blue  to  red,  and  heightens  thole  which 
were  naturally  of  that  colour. 


General 


pillion. 
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Experiment  has  fully  evinced,  that  Sulphur  is  no 
other  than  the  concentrated  vitriolic  acid  combined 
with  a  fmall  proportion  of  the  phlogiftic  or  inflam¬ 
mable  principle  ;  and  to  this  combination  alone,  which 
is  always  one  and  the  fame  excepting  for  adventitious 
admixtures,  the  more  judicious  chemifts  have  wholly 
confined  the  name. 

Sulphur  is  a  folid  brittle  concrete,  of  a  yellow 
properties,  colour  inclining  a  little  to  greenilh,  in  fome  degree 
glofiy.  Field  in  the  warm  hand,  it  crackles  and 
burfts :  and  leaves  on  the  hand  a  particular  kind  of 
fmell.  It  is  nearly  twice  as  heavy  as  an  equal  bulk 
of  water, 

It  melts  in  a  fmall  degree  of  heat  into  a  red  pellu¬ 
cid  fluid,  and,  on  cooling,  concretes  again  into  its 
original  appearance.  Some  have  endeavoured  to  pu¬ 
rify  Sulphur  from  the  droffy  matters  which  are  often 
mixed  with  it,  by  melting  and  pouring  it  into  Spirit 
of  Wine.  Others  have  melted  it  with  wax,  and 
poured  the  fluid  mixture  into  water,  when  the  Sul¬ 
phur  fubfides,  and  the  wax  arifes  to  the  furface, 
carrying  up  with  it  a  part  of  the  impurities.  With 
regard  to  Spirit  of  Wine,  it  can  have  no  effedt  in 
feparating  foreign  matters  from  the  Sulphur,  though 
it  feems  in  fome  meafure  to  heighten  the  yellow  colour. 
Wax  on  the  other  hand  renders  it  greener,  and  if  the 
fufion  is  feveral  times  repeated,  changes  it  quite 
blackifh. 

Sulphur  kept  in  fufion,  gradually  exhales.  If  the 
air  is  excluded,  it  fublimes  into  the  upper  part  of 
the  veffel,  without  undergoing  any  other  alteration, 
than  being  reduced  into  the  form  of  powder  or  flowers. 
This  property  affords  a  method  of  purifying  it  effec¬ 
tually  from  earthy,  ilony,  or  other  fixed  matters  ; 
and  at  the  fame  time  of  reducing  it  into  a  finer  powder 
than  can  eafily  be  obtained  by  trituration.  Where 
only  a  fmall  quantity  of  flowers  of  Sulphur  is  wanted, 
the  fublimation  may  be  performed  in  a  jar,  with 
aludels  clofely  luted  upon  it,  and  a  blind-head  at 
top.  In  England,  they  are  prepared  by  particular 

perfons 


Sublima¬ 

tion. 
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perfons  in  the  way  of  trade.  The  fubliming  veflel  is  Sul- 
an  Iron  pot,  fo  large  as  to  hold  two  or  three  hun-  phur. 
dred  weight  or  more  of  Sulphur,  about  a  fourth  of  ' — ■ \ — - 
its  capacity  remaining  empty.  The  recipient  is  an 
arched  room  built  above  the  pot,  and  communicating 
with  it  at  one  fide  by  an  aperture  of  fix  or  eight  or 
more  inches  in  diameter.  The  room  is  lined  with 
glazed  tiles  ;  and  furnifhed  with  a  door,  by  which  a 
man  may  creep  in,  when  the  operation  is  finifhed, 
to  fweep  out  the  flowers.  In  the  middle  of  the  door 
is  a  fmall  hole,  which  is  opened  occaflonally  during 
the  fublimation,  for  examining  whether  the  flowers 
continue  or  have  ceafed  to  arife. 


In  open  veflels,  Sulphur  readily  takes  fire  from  the  Acid  fpirit 
contadt  of  ignited  bodies,  and  if  kept  in  fuflon, 
burns  entirely  away,  with  a  blue  flame,  and  a  dif- 
fufive  fuffbeating  fume  (j).  This  fume  is  no  other 
than  the  vitriolic  acid  volatilized  by  the  flame.  A 
confiderable  quantity  of  it  may  be  detained,  and 
condenfed  into  a  liquid  form,  by  placing  over  the 
burning  Sulphur  capacious  glafs  veflels,  replete  with 
aqueous  vapours.  The  larger  the  receivers,  and  the 
lefs  communication  the  flame  has  with  the  external 
air,  the  more  of  the  fumes  will  be  preferved. 

The  mod  common  apparatus  for  this  purpofe  con- Methods 
flfts  of  a  little  earthen  difh,  for  burning  the  Sulphur  of  colle&- 
in  ;  a  glafs  bell,  fufpended  over  the  flame;  and  aacki.ttie 
broad  glafs  or  earthen  veflel,  which  fupports  the  difli 
with  the  Sulphur,  and  receives  the  acid  liquor  as  it 
drops  from  the  Aides  of  the  bell.  Many  variations 
have  been  made  in  this  apparatus,  with  a  view  to 
detain  the  fumes  more  effedtually.  Inftead  of  the 
bell  (from  which  the  acid  has  received  the  name  of 
Spiritus  fulphuris  per  campanam )  fome  have  employed  a 
glafs  differing  from  that  fhape  in  having  a  rim  turned 
in  at  the  bottom,  and  a  tube  at  the  top,  to  which  a  re¬ 
ceiver 


j.  _  .  ,  . 

(s')  Inflammability  of  Sulfhur.~\  Stahl  obferves,  that  an  cunce  of  Sul¬ 
phur,  burnt  with  a  wick,  may  be  made  to  yield  a  conftant  fiatm1,  fur 
fix  hours  5  and  that,  when  the  wick  was  very  fmall,  only  fifteen  or 
fixteen  grains  were  con  fumed  in  an  hour.  See  St  ah  Hi  exp.  CCC  numyro 
thymic  a  &  phyjlca. 
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Sul-  ceiver  is  fitted  as  an  enlargement  of  the  capacity 

£kur.  of  the  veflel ;  others  a  retort,  with  its  bottom  cut  ; 
0Ut,  and  a  glafs  body  or  tubulated  receiver  applied  I 
to  its  neck ;  others  a  receiver,  with  a  hole  in  its  1 
bottom  for  admitting  the  flame  •,  others  a  glafs  body  1 
with  fome  water  in  its  bottom*  holes  in  the  Tides,  a  1 
crucible  with  burning  Sulphur  placed  in  the  water,  , 
and  another  body  inverted  on  the  mouth.  Some  have  : 
fufpended  the  burning  Sulphur  in  a  wooden  calk  ; 
half  full  of  water,  and  afterwards  rectified  the  li-  * 
quor.  The  grand  difficulty  is,  that  Sulphur  will  not  : 
burn  without  a  draught  of  air,  and  the  acid  fumes  i 
are  fo  volatile  that  far  the  greateft  part  of  them  is  i 
carried  off  by  the  air.  Some  diredt  a  little  Nitre  to  1 
be  mixed  with  the  Sulphur,  to  promote  its  burning  ;  ; 
but  though  Nitre  is  undoubtedly  of  advantage  in  that  j 
refpeft,  it  is  injurious  in  another*,  rendering  the  j 
product  impure,  by  giving  out  its  own  acid  along  j 
with  that  of  the  Sulphur.  Many  other  contrivances  i 
have  been  made,  but  none  with  any  commendable  1 
fuccefs  ;  the  fame  acid  being  obtainable  at  a  much  i 
cheaper  rate  from  Vitriol,  than  by  any  of  the  me-  ■ 
thods  of  procedure  to  which  Sulphur  has  hitherto  : 
been  fub mitred  (t).  The  belt  way  hitherto  dif-  j 
covered  of  collecting  the  acid  fpirit  of  Sulphur  in  1 
a  volatile  ftate,  is  that  given  by  Stahl.  The  Sulphur  : 
is  made  to  burn  flowly  by  means  of  a  wick,  a  number  1 
of  aludels  fet  over  it,  and  a  cloth  moiflened  with  1 
ftrong  alcaline  ley  placed  in  each  aludel.  As  foon  1 
as  any  of  the  clothes  become  dry,  a  moifl:  one  is  put  : 
in  its  room.  The  alcaline  Salt  which  the  clothes  i 
were  impregnated  with,  imbibes  the  acid  fumes,  and  I 

is  i 

(tj  Method  of  collecting  the  acid  of  Sulphur.  ]  This  procefs  has  of  late  ! 
been  fo  far  improved,  by  fome  particular  perfons,  as  to  furnifh,  at  a  t 
very  low  price,  almoft  all  the  acid  now  fold  under  the  name  of  Oil  of  1 
Vitriol.  The  improvement  confifts,  in  employing  very  large  glafs  veflels  t 
of  the  capacity  of  a  hogfhead  or  more,  in  which  is  placed  a  little  water, 
wbofe  (team  collets  and  condenfes  the  fumes  j  but  principally  in 
mixing  with  the  Sulphur  a  final  1  portion  of  Nitre,  about  fix  pounds  to 
an  hundred  weight,  which  enables  it  to  burn  much  more  fpcedily  than 
Sulphur  by  itfelf,  and  without  communication  with  the  external  air. 

By  this  means  nearly  all  the  fumes  are  prelerved'.  It  does  not  appear, 
that  the  fpirit  thus  collected  contains  any  of  the  nitrous  acid  j  for  the 
acid  of  Nifcfe  is  dellroyed  by  deflagration,.  See  $htrg. 
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is  thus  converted  into  a  neutral  Sait,  which  is  eafily  Sol- 
rubbed  out.  It  is  the  volatile  vitriolic  acid  that  tins  phor 
Salt  contains  ;  and  hence,  upon  adding  to  it  common 
Oil  of  Vitriol,  in  a  tubulated  retort,  the  voia.iie 
fpirit  diftils,  leaving  the  Aicali  t  jmbined  with  the 
more  powerful  fixed  acid  fu  per  added,  The  volatile 
however,  as  well  as  the  fixed  acid,  is  ftill  more  corn- 

modioufly  and  advantageoufiy  obtainable  fr:  m  Vitriol 
itfelf. 


It  was  formerly  fuppofed,  that  the  acid  fpirits  ofitsacjdthe 
Vitriol  and  Sulphur  were  really  different  from  one  :r  M  '  d 
another,  and  hence  they  were  received  in  the  ihops  as^^ 
two  diftindi;  acids.  "I  heir  identity  is  evident  from 
hence;  that  the  fpirit  obtained  from  common  Sul¬ 
phur,  united  with  metals,  forms  a  true  Vitriol ;  and 
the  fpirit  extracted  from  common  Vitriol  forms,  with 
inflammable  fubftances,  a  perfedt  Sulphur,  not  d.ftin- 
guifhable  on  any  trial  from  pure  mineral  Brimftone* 

We  fhall  fee  hereafter,  that  common  Vitriol  is  a  pro¬ 
duction  from  fulphureous  minerals  ;  and  that  the 
acid  of  the  Vitriol  is  the  very  individual  acid,  which 
before  entered  the  compofition  of  the  Sulphur. 

Sulphur  does  not  diffolve  in  water,  in  Spirit  ofMenftrua 
Wine,  or  in  acid  liquors.  The  vitriolic  acid,  never-  Sul- 
thelefs,  extradts  a  part  of  the  acid  of  the  Sulphur,  fophur‘ 
as  to  gain  a  confiderable  increafe  of  its  own  acidity 
(u).  Fixed  alcaline  Salts,  kyedbrd  upon  half  their 
weight  or  lefs  of  melted  Sulpur,  readily  unite  with  it 
into  a  red  or  liver-coloured,  mafs,  called  hepar  ful- 
phuris ,  which  deliquiates  in  the  air,  difiblves  in  water, 
and  gives  a  golden  tindbure  to  Spirit  of  Wine.  The 
watery  folution,  kept  for  fome  time,  generally  de- 
pofites  a  black  powder.  Sulphur  is  diifolved  alio  by 
boiling  in  fixt  alcaline  Lixivia,  or  in  Lime-water. 

Vol.  I.  S  The 

Cu)  °f  Menfirua ,  &c.]  Sulphur  repeatedly  melted  and  quenched 
in  water,  affumes  a  degree  of  tranfparency,  but  of  fiiort  duration.  By 
treating  it  in  the  fame  manner  with  Spirit  of  Wine,  its  yellow  colour, 
as  formerly  obferved,  is  fomewhat  improved.  The  marine  acid,  long 
boiled  on  Sulphur,  or  repeatedly  abltra£led  from  Sulphur,  is  la  d  to 
render  it  confiderably  tfanfparent ;  the  vitriolic  to  make  it  lefs  inflam¬ 
mable,  and  more  fixed  in  the  firej  the  nitrous,  to  occailon  no  change. 
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The  addition  of  any  acid  to  thefe  folutions,  render! 
them  milky,  and  precipitates  the  Sulphur  in  form  of 
a  white  powder  called  lac  fulphuris .  During  the 
precipitation,  an  extremely  fetid  vapour  arifes,  which 
blackens  metalline  utenfils,  particularly  filver  ones, 
at  a  confiderable  diftanee  (#).• 

If  the  mixture  of  Sulphur  and  fixed  alcaline  Salt 
be  reduced  to  powder,  kept  for  fome  time  in  a  gentle 
heat,  and  frequently  ftirred }  the  Sulphur  will  be 
deftroyed,  or  refolved  into  its  conftituent  parts.  The 
inflammable  principle  is  gradually  diflipated,  and  only 
the  acid  of  the  Sulphur  remains  combined  with  the 
Alcali.  Inftead  of  a  red,  fetid,  alcaline,  fulphureous 
compound,  we  find  now  a  white,  inodorous,  neutral 
Salt,  the  fame  as  if  common  Oil  of  Vitriol  had  been 
mixed  with  the  Alcali.  From  this  experiment  we 
are  enabled  to  determine  the  proportions  of  acid  and 
phlogiflon  of  which  Sulphur  confifls  ^  the  increafe  of 
weight  which  the  alcaline  Salt  acquires  being  pure 
concentrated  acid.  It  appears  upon  careful  trial, 
that  in  fixteen  ounces  of  Sulphur,  there  are  up* 
wards  of  fifteen  ounces  and  fix  drachms  of  pure 
vitriolic  acid  void  of  phlegm  *  the  inflammable  mat¬ 
ter,  by  which  fo  large  a  quantity  of  that  moft  cor- 
rofive  acid  is  in  all  its  properties  fo  furprifingly 
changed,  amounting  only  to  about  a  drachm. 

Some  report  that  Sulphur  will  difloive  in  volatile 
alcaline  fpirits,  without  any  intermedium.  Boerhaave 
directs,  for  this  purpofe,  any  ftrong  alcaline  fpirit 
to  be  diddled  from  flowers  of  Sulphur,  and  coho- 
bated  or  drawn  over  a  fecond  time  from  the  refi- 
duum ;  or  the  mixture  to  be  long  kept  in  a  clofe 
vefiel,  and  frequently  fliaken.  I  tried  ftrong  fpirits 

of 

(x)  Precipitation  from  alcalies  and  Lime.]  The  Precipitate,  though 
of  a  white  colour,  does  not  feem  to  differ  in  quality  from  what  the 
Sulphur  was  at  firft,  provided  it  has  been  carefully  wafhed  from  the 
adhering  faline  matter.  On  fublimation,  or  fimple  fufion,  it  refumes 
its  origrial  yellow  colour.  It  is  obfervable,  that  fixed  alcaline  Salts 
precipitate  Sulphur  from  the  folution  made  by  Quick-lime  j  and  that 
the  fetid  fmell,  fo  ftrong  in  all  the  precipitations  of  Sulphur  by  acids, 
is  not  here  perceivable* 
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of  Sal  ammoniac,  both  Ample  and  dulcified  pre¬ 
pared  both  with  alcaline  Salt  and  with  Qiiick-lirra 
and  a  fpirit  faturated  with  Oil  of  Anifceds.  But 
none  of  the  five  made  any  folution,  or  extracted 

any  tindure  from  the  Sulphur,  either  by  digeftion  or 
difbllation. 


There  are  means,  however,  of  procuring  a  perfect 
lolution  of  Sulphur  in  volatile  fpirits ;  namely,  by 
mixing  the  Sulphur,  not  with  the  fpirit  already  pre- 

/'A  •  1  <  •  ammoniac  ;  and  adding 

Quick-lime  to  extricate  the  volatile  Alcali,  which 
thus  will  elevate  with  it  in  diftillation  a  confiderable 
portion  of  the  Sulphur.  Beguinus  takes  four  parts  of 
Sulphur,  two  of  Quick-lime,  and  one  of  Sal  ammo¬ 
niac.  Hoffmann’s  proportions,  three  parts  of  Lime, 
two  of  Sal  ammoniac,  and  one  of  Sulphur,  fucceed- 
ed  better  with  me  The  mixture  is  to  be  put  into  a 
retort,  and  diftilled  by  a  gradual  fire,  the  juncture  of 
the  retort  with  the  receiver  being  clolely  luted.  The 
diftilled  liquor  called  fulphureous  Spirit  of  Sal  am¬ 
moniac,  fmoking  Spirit  of  Sulphur,  or  volatile  Tinc¬ 
ture  of  Sulphur,  is  extremely  vokti.e  and  penetrating, 
emits  highly  fetid  vapours,  which  blacken  Silver,  and 
give  coloui  to  invifible  workings  made  with  faturnine  fo- 
lutions,  like  the  liquor  of  Orpiment,  page  237.  -iris 
employed  medicinally  in  fome  composition; ;  inter¬ 
nally  as  a  fudorific,  and  externally  as  an  anti- 
podagric. 

.  Sulphur  diflolves  in  oils,  by  the  afllftance  of  boil-  Solution 
ing  heat,  into  a  thick,  yeilowifh,  or  redchth  fluid, “i!s- 
called  Balfam  or  oily  liver  of  Sulphur.  This  pro-  Various 
cefs  fhould  be  performed  without  doors,  in  lar<rebaifems” 
•veflels the  matter  conftantly  watched  and  ftirred, 
and,  if  it  begins  to  rife  up,  removed  immediately  from 
the  fire:  otherwife  the  combuftible  compound  will 
fuddenly  run  over  into  the  furnace,  and  may  be  pro¬ 
ductive  of  terrible  confequences.  One  of  my  people 
very  narrowly  efcaped  from  fudi  an  accident  with 
his  life,  and  will  carry  the  effeCts  of  it  to  his 
grave. 

5  2 
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Sul-  Expreffed  oils  diffolve  Sulphur  far  more  readily 
phur.  and  plentifully  than  the  diitilled.  The  balfams  of 
Sulphur  with  diftilled  oils,  directed  in  books  of 
pharmacy,  are  very  injudicious  preparations  ;  as  the 
oil  will  fcarcely  gain  any  tindure  from  the  Sulphur, 
without  a  boiling  heat  ;  and  fuch  a  heat  will  deftroy 
the  flavour  and  peculiar  qualities  of  the  oil.  Ii  thefe 
kinds  of  preparations  are  wanted,  they  may  be  much 
more  commodioufly  and  advantageoufiy  obtained  by 
adding  a  due  proportion  of  any  efiential  oil  to  the 
folution  made  with  expreffed  ones.  Expreffed  oils 
will  eafily  take  up  half  their  weight  of  Sulphur, 
and  form  with  it,  when  grown  cold,  a  thick  confiftent 
mafs.  If  this  be  liquefied  by  a  gentle  heat,  and  any 
efiential  oil  added,  they  will  readily  incorporate  to¬ 
gether.  The  efiential  oil  of  Anifeed  differs  remark¬ 
ably  from  all  the  other  diftilled  oils,  in  its  power  of 
diffblving  Sulphur ;  taking  up  rather  more  even  than 
the  expreffed.  This  oil,  digefted  with  the  hep  at 
fulphuris ,  or  compofitions  of  Sulphur  and  fixed  al¬ 
calde  Salts,  readily  takes  up  a  large  quantity  of  Sul¬ 
phur  from  the  Alcaii.  Other  efiential  oils  abforb 
very  little  ;  and  expreffed  ones  fcarce  any  at  all.  It 
is  obfervable  that  the  balfam  of  Sulphur  with  oil  of 
Turpentine,  if  laturated  with  the  Sulphur  whilft  hot, 
concretes  on  cooling  into  a  curious  vegetation  refem- 
bling  a  tree.  -  ■  - 

Lffefts  of  Sulphur  unites  in  the  fire  with  moft  metallic  bodies, 
nieSsU1  °n  pro  motes  the  fufion  of  the  refradory  ones  Iron  and 
Copper,  renders  Lead  on  the  other  hand  almoft  unfufi- 
Aitificial  anq  debafes  the  quality  of  them  all.  It  changes  fe> 
veral  into  the  appearance  of  their  own  ores ;  Silver  into  a 
foft  leaden  coloured  fubitance,  refembling  the  malleable 
Silver  ore;  Iron  and  Copper  into  yellowifh  concretes, 
like  the  natural  Pyritce  ;  the  antimonial  Regulus  into 
Antimony;  Quickfilver  and  Arfenic  into  red  com¬ 
pounds,  the  fame  withthe  native  Cinnabar  and  red  Arfe¬ 
nic;  Lead,  into  a  dark-coloured  mafs,  like  its  common 
ore;  Tin,  into  a  fubftance  like  Antimony,  a  form  in 
which  that  metal  is  never  found  in  the  earth.  Pure  Sul¬ 
phur  does  not  ad  upon  Gold,  but  fulphurated  Alcaii  or 
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hepar  fulphuris  unites  with  Gold  in  fufion  as  well  as  Sul- 
with  other  metals,  and  renders  it  diffoluble  in  water  phur. 
fo  as  to  pafs  through  the  pores  of  a  filter  (y  ).  < — 

The  principal  ufe  of  Sulphur  is  in  fire-works,  and  for  Gunpow- 
making  gunpowder.  The  difcovery  of  gunpowder  is  der* 
attributed  by  fome  to  an  Englifh  monk,  Roger  Bacon  ; 
by  others  to  a  monk  of  Freyberg,  Berthold  Schwartz, 
about  the  year  1380.  Whoever  was  the  inventor, 
the  difcovery  was  doubtlefs  accidental ;  for  who  could 
have .  expeded,  from  any  artificial  compofition,  the 
aftonifhing  effects  of  gunpowder.  The  ingredients 
are  Nitre,  Charcoal,  and  Sulphur ;  the  proportions  of 
which  are  different  in  different  works,  and  generally 
kept  a  fecret.  The  Sulphur  is  commonly  in  fmallelt 

S  3  quantity. 


(y)  EffeSis  of  Sulphur  on  metals .]  It  unites  with  all  the  metals  and 
femimetals,  except  Gold,  Platina,  and  Zinc  but  Scarcely  ails  upon 
metallic  calces,  excepting  thofe  of  Lead  and  Nickel.  It  promotes  the 
fulion  of  Iron,  Copper,  Silver,  and  Regulus  of  Antimony  ;  and  im¬ 
pedes  that  of  Lead  and  Tin,  particularly  that  of  the  former. 

Though  Sulphur  is,  by  itfelf,  very  volatile  in  the  fire,  it  adheres  fo 
ftrongly  to  metallic  fubftances,  as  not  to  be  eafily  expelled.  It  is  not 
diffipable  from  any  metal  in  clofe  velfels.  In  open  ones  it  may  be  en- 
tirsly  diflipated  from  Silver,  Tin,  Bil’muth,  and  Regulus  of  Antimony; 
the  firft  of  which  it  leaves  uninjured,  or  in  its  perfect  metallic  form  ; 
the  others  in  that  of  a  calx.  To  Copper  of  all  metals  It  adheres  the 
moft  ftrongly  ;  and  hence  the  difficulty  of  extracting  pure  Copper  from 
its  fulphureous  ores.  The  acids  which  diffolve  metals  by  themfelves, 
and  oils  and  alcaline  liquors,  which  dilfolve  Sulphur,  do  not,  unlefs  in 
a  few  inftances,  effectually  extraCl  either  when  combined  with  the  other  ; 
the  one  defending  the  other  from  the  aClion  of  its  appropriated  menftrua. 

Different  metallic  bodies  have  different  degrees  of  affinity  or  attrac¬ 
tion  to  Sulphur,  Arfenic  the  leait.  When  Sulphur  is  combined  with 
Arfenic,  it  will  part  with  the  Arfenic  on  adding  Qmckfilver ;  wjrh 
which  laft  it  remains  united  at  the  bottom  of  the  veffel,  whilft  the  Ar¬ 
fenic,  more  volatile  than  that  compound,  fublimes  pure.  If  Regulus 
of  Antimony  is  joined  to  the  fulphurated  Mercury,  the  Quickfilver  is 
fet  at  liberty,  and  diftils  by  itfelf,  leaving  the  Sulphur  behind  in  poffef- 
fion  of  the  Regulus.  Silver  abforbs  it  from  that  femimetal,  forming 
with  the  Sulphur  a  kind  of  fcoria,  which  flows  ddlinCt  upon  the  fur- 
face.  In  like  manner  Bifmuth  takes  it  up  from  the  Silver;  Tin  from 
Bifmuth  ;  Lead  from  Tin  ;  Copper  from  Lead  ;  and  Iron  from  all  the 
foregoing  :  hence  the  ufe  of  Iron  filings  in  the  allaying  and  lmelting  of 
fulphureous  ores. 

Fixed  alcaline  Salts  abforb  Sulphur  in  fufion  from  all  the  metals  ; 
but  as  foon  as  they  have  taken  up  the  Sulphur,  the  compound  which 
they  form  with  it  begins  to  re-diffolve  the  metal.  Tnis  compound  ^Cls 
more  powerfully  on  metals  than  Sulphur  by  itfelf,  entirely  deftrovs  their 
metallic  afpeCl,  and  renders  moft  of  them  foluble  in  water.  Zinc  is 
the  only  metallic  fubftance  which  refills  this  compofition. 
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quantity,  and  the  Nitre  in  the  largefL  Some  take 
but  one  part  of  Sulphur  to  feven  of  Nitre :  others 
three  or  four  of  Nitre  to  one  of  Sulphur  and  one  of 
Charcoal :  others  two  parts  of  coals  to  one  of  Sul¬ 
phur.  There  are  differences  alfo  in  the  choice  of 
the  Charcoal,  and  the  Sulphur,  and  the  purification 
of  the  Nitre..  Among  us,  the  powder  made  at  Lifia 
in  Poland  has  been  always  accounted  the  bell.  Le- 
mery  fays,  the  Sulphur  fhould  be  previoufly  freed 
from  a  part  of  its  fixed  alcaline  Salt.  Sulphur  has 
nothing  of  any  fuch  Salt  to  lofe,  but  it  would  be 
proper,  if  it  would  anfwer  in  point  of  expence,  to 
Separate  the  earthy  impurities  by  fubfimation.  It  is 
not  the  Sulphur  in  the  compound  that  firft  takes  fire, 
as  the  above-mentioned  author  imagines,  but  the 
Charcoal.  I  mixed  Sulphur  and  Nitre  in  fixteen 
different  proportions,  but  none  of  the  mixtures  would 
take  fire  from  a  fpark,  without  the  addition  of  fome 
animal  or  vegetable  inflammable  matter. — Sulphur  is 
employed  iikewife  in  fome  woollen  manufactures,  in 
bleaching,  for  making  Cinnabar,  by  the  wine  coopers, 
ior  funciry  (Economical  and  other  like  purpofes.  —  It  is 
tded  medicinally  againfl  cutaneous  eruptions,  and 
diiorders  of  the  lungs.  From  the  virtues  attributed 
to  it  in  this  laft  intention,  it  has  received  the  name 
of  anima  pulmonum. 

Sulphur  is  fometimes  found  native  in  the  earth, 
in  pure,  bright  yellow,  femi-tran fparent  makes ;  but 
more  commonly  in  epake  ones,  of  a  green ilh,  grey^ 
ifh,  or  other  colours,  intermixed  w7ith  various  earthy 
or  flony  matters.  Thefe  impure  forts  are  thofe  com¬ 
monly  underflood  by  the  name  of  Sulphur  vivum. 
7  he  native  Sulphurs  are  met  with  chiefly  about 
Volcanos  m  Italy,  in  fome  of  the  German,  Hum 


garian,  and  .  Sweclilh  mine 
rent  .Sulphur  is  brought  I 


s.  A  pale  yellow  tranf pa¬ 
re  m  Guadeloupe  in  Ame¬ 


rica,  and  called  by  the  French  Soufre  de  Guada- 
Icupe ,  tie  gin do ,  or  de  quit tau.  Monardus  mentions  a 


he  calls  it,  tranfpa^ 
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There  are  likewife  reddifh,  and  red  Sulphurs  *,  of  Sul- 
which  I  have  feen  fome  of  a  femitranfparent  cinna-  phur. 
barine  red.  Thefe  are  never  to  be  employed  for  me-  v — '~~-J 
dicinal  ufe,  as  they  are  rarely  free  from  an  ad- 
mixture  of  Arfenic,  and  indeed  are  rather  to  be 
looked  upon  as  a  native  red  Arfenic  or  Realgar, 
than  as  Sulphurs.  The  redder  the  colour,  the  more 
Arfenic  they  generally  hold  (2).  The  greateft  quan¬ 
tities  of  thefe  red  arfenical  Sulphurs  are  found  in  the 
Turkifh  dominions ;  and  fome  in  the  territories  of 
Saltzburg. 

Authors  mention  another  fort  of  native  Sulphur* 
which  feparates  from  the  hot  mineral  waters,  parti¬ 
cularly  thole  of  Aix-la-chapelle,  Whether  this  yel¬ 
low  fediment  be  a  true  Sulphur  or  not,  I  cannot  de¬ 
termine,  as  I  have  not  had  an  opportunity  of  exa¬ 
mining  it. 

Sulphur  is  an  ingredient  in  molt  kinds  of  ores,  Sulphur  in 
and  frequently  is  the  only  one  by  which  metallic ores* 
bodies  are  debafed  in  the  earth  into  that  form.  Tin, 
Bifmuth,  and  Cobalt,  are  the  only  ones  which  have 
no  Sulphur  in  their  ores.  Arfenic  and  Gold  are  fre¬ 
quently  accompanied  with  it ;  Silver,  a  good  deal 
more  frequently  *,  and  Lead  ftill  more  fo.  Of  Cop¬ 
per  it  is  a  more  conftant  attendant  than  any  of  the 
foregoing.  Mercury  and  Regulus  of  Antimony  are 
never  found  without  it.  The  common  ores  of  Iron 
rarely  hold  any  Sulphur.  The  mineral,  however, 
which  contains  the  larged:  quantity  of  Sulphur,  or 
from  which  the  Sulphur  is  extracted  to  the  greateft 
advantage,  is  a  ferrugineous  ore,  called,  from  its 

S  4  colour, 

( zj  Arfenicated  Sulphur .]  Here  It  may  be  obferved,  that  mod  forts 
of  native  Sulphur  participate  of  Arfenic  ;  though  the  quantity  of  Ar¬ 
fenic  is  commonly  too  fmall  to  be  difcoverable  by  any  reddifh  or  orange 
caft,  till  a  part  of  the  Sulphur  has  been  exhaled  by  fire  or  detained  by 
additions.  This  obfervation  is  to  be  particularly  attended  to  in  perufing 
the  writings  of  the  ancient  chemifts,  who  frequently  direct  Sulphur  to 
be  fublimed  repeatedly  from  iron  filings  or  other  matters,  till  it  becomes 
red  and  tranfparent  like  a  ruby j  an  effefl  in  vain  expelled  from  the  pure 
Sulphur  we  are  now  fupplied  with*  but  which  readily  lucce.eds  with  th? 
arfenicated  mineral  forts  which  were  then  made  qi'e  of, 

/k 
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Sul-  colour,  and  from  its  {hiking  fire  with  Steel,  yellow 
f bur.  Pyrites. 

W  , W  The  yellow  Pyritse  are  found  mod  plentifully  in 

exiting,  fome  parts  of  Sweden,  and  in  Saxony,  where  the 
principal  Sulphur  works  are  efiahlifhed.  1  he  Sufi- 
phur  is  extracted  in  fome  places  by  diftillation  in 
large  iron  retorts.  In  others,  by  eliquation  in  earthen 
veiTeis  ;  the  Sulphur,  as  it  melts  out  from  the  ore,  being 
conveyed  along  inclined  pipes  into  veflels  of  cold 
water.  At  Collar,  in  the  lower  Saxony,  great  quan¬ 
tities  of  Sulphur  are  collected  in  the  calcination  of 
certain  ores  in  the  open  air.  The  ore  being  ftratified 
with  wood,  and  the  wood  fet  on  fire,  the  Sulphur 
melts  out  in  different  parts  of  the  pile,  and  is  re¬ 
ceived  in  vefleis  placed  underneath,  or  in  cavities 
made  for  that  purpofe  in  the  matter  itfelf  when  fof- 
tened  by  the  heat.  The  rough  Sulphur  obtained  by 
thefe  proceffes  is  purified  by  fufion ;  which  is  fome- 
times  twice  or  thrice  repeated.  The  lighter  feculen- 
cies,  which  arife  to  the  furface,  are  fkimmed  off;  and 
the  fluid  Sulphur  poured  from  the  groffer  fediment 
that  falls  to  the  bottom.  Moft  of  the  Sulphur  pre¬ 
pared  in  Germany  appears  of  a  fine  yellow  colour,  or 
inclines  but  a  little  to  greenifh  yellow.  The  Swe- 
difh,  particularly  that  which  comes  from  the  ifland 
Melo,  has  more  of  the  green,  and  is  net  near  fo  fine. 
The  impure  Sulphur,  or  dregs  remaining  after  the  puri¬ 
fication,  are  called  Sulphur  caballinum ,  as  being  only 
fit  for  holies.  But  even  for  inch  purpofes,  it  is 
furely  more  advi  fable  to  ufe  pure  Sulphur,  than  an 
unequall  and  unknown  mineral  medley,  which  may 
often  do  more  harm  than  o;ood, 

_  - 

whether  Hoffman  and  others  have  prefumed,  that  Sulphur 
contained  exjfts  jn  t]^  air,  and  that  from  this  proceed  thunder, 
wlLLdn‘  Jigfitning,  and  other  fiery  meteors;  the  vitriolic  acid 
and  inflammable  principle,  the  very  ingredients  from 
which  art  produces  Sulphur,  being  unqueitionably 
diffufed  through  the  atmofphere.  Plaufible  as  this 
theory  may  appear,  it  is  liable  to  confiderable  ob- 
loft  ions.  Art  cannot  produce  Sulphur  without  a  de- 

gree 

D*  "  ' 
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gree  of  fire*  which  we  cannot  fuppofe  to  have  any  Sul- 
place  in  the  atmofphere :  no  Sulphur  can  be  o-ene-  phur. 
rated  but  with  the  concentrated  acid,  and  how  infi- v 
nitely,  on  the  other  hand,  is  the  aerial  acid  divided 
and  diluted!  befides,  the  effects  of  Sulphur  and  of 
lightning  are  in  no  wife  fimilar. 


Article  II. 

Combination  of  the  vitriolic  acid  with  metallic  bodies . 


TH  E  vitriolic  acid,  in  its  diluted  ftate,  and  af-  Vitri- 
fifted  by  a  moderate  warmth,  very  eafily  dif-  ols. 
folves  Iron  and  Zinc;  the  firft  into  a  green,  the  other v— 
into  a  colourlefs  liquor.  Copper  is  more  difficultly^”^** 
adted  on:  this  metal  requires  the  flrong,  undiluted, metals, 
acid  or  oil,  and  a  heat  fufficient  to  make  it  boil :  the 
more  phlegmatic  part  of  the  liquor  exhaling  during 
the  codlion,  fo  much  of  the  acid  remains  united  with 
the  Copper,  as  to  render  it  foluble  in  water :  this  folu- 
tion  is  of  a  fine  blue  colour.  Silver,  Quickfilver, 

Tin,  Lead,  and  Regulus  of  Antimony,  are  likewife 
corroded  by  boiling  in  the  concentrated  acid,  but 
are  not  fo  effectually  diffoived  by  it  as  the  three  fore¬ 
going  metals.  Gold  is  not  adted  upon  at  all  by  the 
pure  vitriolic  acid  however  concentrated  or  heated ; 
though  when  the  acid  is  converted  into  Sulphur,  and 
then  combined  with  fixed  alcaline  Salts  into  a  Hepar. 

Gold  is  diffoived  with  this  compound  equally  with 
the  other  metals. 

The  vitriolic  acid  has  a  greater  affinity  with  mofl  Compaq 
metals  than  any  of  the  other  acids  have.  Thus,  if  tJ.ve 
added  to  a  folution  of  Silver,  for  inflance,  made  in  metals! 
the  nitrous  acid,  it  will  attradl  the  metal  from  that 
acid,  and  carry  it  to  the  bottom.  This  rule  does  not 
obtain  universally,  but  the  exceptions  are  very  few : 
the  principal  exception  is  the  flrong  affinity  of  the 
#iarir*e  acid  with  the  metal  above-mentioned ;  this 

acid 
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Vitri-  acid  carrying  down  Silver  from  the  vitriolic,  as  rea- 
ols.  dily  as  the  vitriolic  does  from  the  nitrous  (a). 

The  vitriolic  acid  difeovers  in  general  a  ftronger 
of  Sulphur  attra&ion  to  the  inflammable  principle  than  to  any 
{£  ™ehtaI“  other  known  fpecies  of  matter  ;  and  when  combined 
with  it,  forms  Sulphur.  There  are  circumftances, 
however,  in  which  it  forfakes  that  principle,  to  unite 
with  fome  metallic  bodies,  particularly  Iron  and  Cop¬ 
per.  If  either  of  thefe  metals  be  combined  with  Sul¬ 
phur,  and  the  compound  gently  roafted  or  calcined, 
only  the  inflammable  part  of  the  Sulphur  will  be  dif- 
fipated,  its  acid  being  retained  by  the  metal,  which 
is  thus  corroded  into  a  faline  concrete,  the  fame  as  if 
the  pure  acid  had  been  applied.  The  fame  change  is 
producible,  without  the  application  of  any  external 
heat,  from  a  bare  mixture  of  Iron  filings  and  Sulphur 
moiflened  with  water  :  the  matter  grows  hot  of  itfelf, 
the  Sulphur  is  refolved  into  its  conftituent  parts,  its 
inflammable  principle  exhales,  and  its  acid  is  detained 
by  the  Iron.  From  moil  of  the  other  metals,  Sulphur 
is  expelled  by  fire  in  its  whole  fubftance, 

A  like 


(a)  Affinities  of  the  'vitriolic  acid  with  metallic  fubflances.]  The  vi¬ 
triolic  acid,  like  the  others,  has  the  greateft  affinity,  among  metallic 
bodies,  with  Zinc,  which  diflodges  from  it  all  the  others  :  the  next,  in 
degree  of  attraction,  are  Nickel,  Regulus  of  Cobalt,  and  Iron  ;  next 
to  thefe  Copper  ;  and  after  this  Quickfilver.  Like  other  acids  alfo, 
on  adding  a  volatile  Alcali  to  the  metallic  folutions,  it  depofites  the 
metal,  and  unites  with  the  Alcali  j  and  this  it  will  again  forfake  for 
a  fixed  Alcali* 

In  fome  circumftances,  however,  this  acid  difeovers  a  greater  at- 
traflion  to  metals  than  to  fixt  alcalies  themfelves  j  and  in  this  refpeft 
it  differs  from  all  the  other  acids.  If  fixed  alcaline  Salt,  faturated  with 
the  vitriolic  acid,  that  is,  vitriolated  Tartar)  be  added  to  a  folu- 
tion  of  Mercury  or  Silver  ;  the  acid  inftantly  forfakes  the  Alcali,  unites 
with  the  metal,  diflodges  it  from  the  former  folvent,  and  carries  it  to 
the  bottom. 

Hence  we  are  furnifhed  with  a  folution  of  the  problem  which  Stahl 
fome  time  ago  propofed  to  the  chemifts,  “  to  feparate  the  vitriolic  acid 
“  from  fixed  alcaline  Salts,  inftantly,  and  in  the  palm  of  the  hand.” 
Mr.  Geoffroy  has  given  a  Memoir  on  this  problem  ;  in  which  he  endea¬ 
vours  to  refolve  it  by  changing  the  acid  into  Sulphur;  namely,  by 
melting  the  vitriolated  Alcali  with  inflammable  matters  by  a  ftrong  fire, 
till  the  acid  is  combined  with  the  phlogifton  into  Sulphur  ;  (fee  page 
252.)  then  diflolving  the  compound  in  water,  and  precipitating  the 
Sulphur  with  acids  :  he  thinks  it  fufficient  that  this  laft  part  of  the  pro- 
cefs  be  performed  in  die  hand,  though  the  reparation  of  the  acid  vvas 
effe&ed  in  the  fire. 
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A  like  refolution  happens  often  fpontaneoufly  in  the  Vitri- 
mineral  kingdom.  There  are  fundry  minerals  which,  ols. 
examined  in  their  natural  itate,  appear  to  confift  of ' — 

Iron  and  Copper,  blended  with  Sulphur,  and  earthy  ^of  Vi. 
or  itony  matters.  After  they  have  been  expofed  for  triol. 
a  time  to  the  aftion  of  the  air,  we  find  nothing  of  the 
Sulphur  left  but  the  acid,  by  which  the  metal  is 
now.  corroded  into  a  faline  fubftance  feparable  from 
the  indiffolnble  matter  by  means  of  water. 

Combinations  of  metals  with  the  vitriolic  acid  are 
called  vitriols  of  thole  metals.  It  is  with  manifeft 
impropriety  that  Boerhaave  and  others  have  extended 
this  name  to  metallic  Salts  made  with  other  acids  : 
for,  as  one  particular  acid  is  univerfally  diftinguifhed 
by  no  other  name  than  that  of  the  acid  of  Vitriol, 
it  muit  iurely  be  productive  of  great  confufion,  to 
cali  thofe  fubftances  Vitriols,  whofe  acid  is  of  a  diffe¬ 
rent  kind. 


VITRIOL. 

THERE  are  Vitriols  of  three  metallic  bodies,  Different 
produced  fpontaneoufly,  or  with  little  aflift-  forts  of 
ance  from  art-,  thofe  of  Iron,  of  Copper,  and  0fVltilols* 
Zinc.  The  pure  vitriol  of  Iron  is  of  a  grafs-°reen 
colour  verging  to  blackifh  ;  that  of  Copper,  °of  a 
beautiful  fapphire  blue ;  and  that  of  Zinc  white.  The 
Vitriol  of  one  metal  has  frequently  an  admixture  of 
that  of  another ;  and  hence  arifes  a  fourth  arange- 
ment,  of  greenifh  blue  and  bluifh-green,  according 
as  Iron  or  Copper  prevail  in  the  compound  (b). 

Vitriols  are  prepared  in  Sweden,  in  feveral  parts  of  Method  of 
Germany,  &V.  from  the  yellow  fulphureous  Pyritte,  PreParilJS 
whofe  metallic  part  is  chiefly  Iron  ;  and  from  fome  them’ 
other  minerals  of  the  fame  kind,  impregnated  with 
Copper.  The  firft  are  of  a  pale  yellow  colour,  and 
.  commonly 

(b)  Vitriols.']  Thefe  Salts  are  remarkably  lighter  than  might  bo 
expe&ed  from  the  large  quantity  of  metallic  matter  they  contain  :  even 
vhen  freed  by  lire  from  their  watery  phlegm,  they  are  Iefs  ponderous 
tjran  the  Saits  compofed  of  the  fame  acid  and  fixed  alcalies,  ijj  the  pro¬ 
portion  of  about  z  to  z  -W. 
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commonly  approach  to  a  cubical  figure :  the  latter 
are  of  a  deeper  greenifh  yellow  or  Gold  colour,  and 
in  figure  more  irregular.  Both  forts  are  compaft 
and  hard,  and  difcover  in  their  natural  ftate  no  marks 
of  Vitriol,  but  yield  Sulphur  in  abundance.  Expofed 
to  the  atmofphere,  either  intire  or  reduced  into  pow¬ 
der,  they  fuffer  no  perceptible  change  ^  but  if  gently 
roafted  or  calcined,  and  then  laid  for  a  time  in  the 
air,  they  acquire  a  ftrong  vitriolic  tafte,  and  readily 
give  out  to  water  the  Vitriol  now  produced  in  them. 
Thofe  in  which  the  quantity  of  Sulphur  greatly  pre¬ 
vails  above  that  of  the  metallic  matter,  are  worked 
for  Sulphur  firft :  after  fo  much  of  the  Sulphur  has 
been  extracted,  as  can  be  commodioufiy  feparated 
by  the  common  proceffes  of  fublimation  or  eliqua- 
tion,  enough  is  iti.ll  retained  by  the  metal  to  convert 
greatefc  part  of  it  into  Vitriol. 

There  are  other  kinds  of  Pyriue,  very  different  in 
quality  from  the  foregoing.  Thofe  from  which  Vitriol 
of  Iron  is  prepared  in  large  quantity  at  Deptford  near 
London,  and  which  are  brought  thither  by  water, 
chiefly  from  the  Hie  of  Wight,  under  the  name  of 
Copperas  ftones,  contain  very  little  Sulphur,  though 
on  expofure  to  the  air  they  become  plentifully  im¬ 
pregnated  with  vitriolic  acid  ;  and  hold  a  ftill  fmaller 
portion  of  Iron,  infomuch  that  ic  is  neceffary  to  add 
frefh  Iron  to  faturate  the  acid.  Thefe  Hones  are  con- 
fiderably  hard  and  co'mpadt,  commonly  of  a  roundifh 
figure,  of  a  fparkling  whitifh  grey  colour,  fometimes 
as  large  as  the  fill,  and  fometimes  much  fmaller. 
They  have  no  manner  of  tafte,  and  give  out  nothing 
to  water  by  long  boiling.  Diftilled  in  a  retort,  they 
yield  a  little  fulphureous  Sublimate,  and  a  brownifh 
or  milky  liquor  of  a  ftrong  fulphureous  fmell :  on 
the  refiduum  I  made  forty  different  experiments  with 
redudlive  fluxes,  but  obtained  no  appearance  of  any 
metallic  Regulus.  The  crude  ftones,  expofed  entire 
to  the  air,  lofe  their  brightnefs,  and  change  to  a  dull 
grey  colour  •,  the  fuperficial  parts  fcale  oft,  and  be¬ 
come  powdery  •,  and  by  degrees  the  whole  ftone  is 
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converted  into  powder  without  the  leafl  affiftance  yITRI, 
from  art.  What  was  before  Sulphur,  is  now  vitri-  ols. 
olic  acid :  the  powder  has  a  ftrong,'  acid,  ftyptic,  vi- 
triolic  tafte  ;  and  yields,  with  the  addition  of  Iron 
or  Copper,  a  green  or  a  blue  Vitiiol.  The  (tones 
are  found  to  differ  in  regard  to  the  length  of  time  ne- 
ceffary  for  producing  thefe  changes  :  for  fome,  a  few 
weeks  are  fufficient ;  others  require  a  twelvemonth  ; 
and  others,  as  Boyle  obferves,  a  year  and  a  half. 

Thefe  kinds  of  flones  are  not  peculiar  to  England. 

There  are  Pyritse  in  feveral  other  countries,  at  Saal- 
feid,  in  Heflia,  in  Bohemia,  about  Leige,  &c.  which 
yield  Vitriol  by  like  treatment;  and  require  no  calcination 
or  other  artificial  operations,  to  render  them  vitriolic. 

The  bituminous  wood,  found  plentifully  in  the  pits  VJtriolef- 
where  Amber  is  dug,  becomes  alfo  vitriolic  by  lying centwood' 
in  the  air ;  and  a  very  little  air  is  fufficient  for  that 
effed.  I  kept  fome  hard  compadt  pieces  of  this  wood, 
in  a  covered  box,  in  a  temperate  place,  for  fome 
years  :  they  retained  their  figure,  and  Bill  exhibited 
marks  of  the  woody  fibres,  but  fell  in  powder  on 
being  touched,  and  appeared  throughout  vitriolic: 
fome  other  pieces,  kept  for  the  fame  length  of  time 
in  a  clofe  ftopt  glafs,  retained  a  degree  of  firmnefs* 

Pyritce  are  likewife  converted  into  a  vitriolic  (late  in 
covered  veffels,  though  more  (lowly  than  in  the  open 


air. 

At  the  Vitriol  works  at  Deptford,  the  (lones  are  prepaid 
fpread,  to  the  depth  of  about  half  a  foot,  upon  an  tlon  of 
area  of  feveral  hundred  roods,  whofe  bottom  is  com-  ft°Dept-S 
pofed  of  clay,  mixed  perhaps  with  other  fu bilances,  ford/" 
made  doping,  and  beat  folid  and  fmooth,  fo  as  that 
water  may  run  off.  From  the  upper  fide,  of  the 
grounds  to  the  lower  are  dug  final!  channels,  at  dis¬ 
tances  of  about  ten  paces  ;  by  which  the  vitriolic  < 
matter,  waffied  out  from  the  mineral  by  rains,  is  car¬ 
ried  down  into  wooden  troughs  placed  tranfverfely  at 
the  lower  fide.  Every  two  of  thefe  troughs  empty 
themfelves  into  a  wooden  cifiern  funk  in  the  ground 
betwixt  them.  From  thefe  the  liquor  is  laded  up 

with 


tyt 

Vitri¬ 


ols. 


Cryftalli- 

nation. 


Vitriolic 

waters. 


Mineral  Salt  $. 

with  wooden  jets.  If  fufficiently  ftrong,  it  is  conveyed 
along  a  trough  into  the  boiiing-houfe :  if  too  dilute, 
from  immoderate  rains  or  other  caufes,  it  is  returned, 
by  another  canal  properly  difpofed  for  that  purpofe, 
upon  the  ftones  in  the  upper  part  of  the  vitriol  ground. 
In  great  droughts,  the  deficiency  of  rain  is  fupplied 
by  artificial  watering.  — The  vitriolic  liquor  is  boiled 
down  in  large,  oblong,  fhailow,  leaden  pans,  with 
the  addition  of  fuch  old  Iron  as  is  procurable  at  a 
cheap  rate.  When  evaporated  to  a  proper  pitch  for 
Ihooting,  it  is  conveyed  by  troughs  into  long  pits 
made  in  the  earth,  narrow  at  bottom,  and  wider  at 
top.  In  thefe  great  part  of  the  Vitriol  cryftallizes  5 
after  which  the  uncryftallized  liquor  is  returned  to 
the  boilers  with  frefh  vitriolic  ley;  and  the  procefs 
repeated  till  fcarce  any  thing  more  will  fhoot.  This 
liquor  is  purchafed  by  fome  particular  perfons,  under 
the  name  of  mother-ley.  When  the  workmen  have 
large  quantities,  they  return  it  upon  fuch  Pyritse  as 
have  not  been  completely  changed  into  a  vitriolefcent 
Hate.  The  cryftallized  Vitriol  is  carried  into  the 
drying-houfe ;  and,  after  fufficient  exficcation,  packed 
up  in  cafks  for  fale.  The  work  is  carried  on  without 
intermiflicn  ;  the  Vitriol  grounds  being  divided  into  a 
number  of  compartments,  that  one  parcel  of  the  mine¬ 
ral  may  be  ready  to  yield  its  acid,  by  the  time  that  an¬ 
other  is  exhaufled. 

b  Deptford  is  the  only  place  where  Vitriol  is  cryftal¬ 
lized  in  pits  made  in  the  earth.  The  cryftallization 
is  commonly  performed  in  large  wooden  tubs  fitted 
with  perforated  covers  ;  a  long  flick  being  thruft 
through  every  hole  of  the  cover,  to  the  bottom  of 
the  veffel,  for  the  Vitriol  to  fhoot  upon.  The  flicks 
are  frequently  joined  in  pairs,  by  crofs  pieces  at  the 
lower  end,  like  the  Greek  n.  The  cryflals  are 
knocked  off,  dried  a  little,  and  put  up  in  cafks. 

.  There  are  lundry  waters  naturally  impregnated 
with  Vitriol ;  the  greater  number  with  that  of  Iron  ; 
fome  with  that  of  Copper  ;  to  which,  in  fome  waters, 
the  Vitriol  of  Zinc  is  fuperadded.  All  the  Chaly¬ 
beate  fprings,  as  thofe  of  Pyrmont,  receive  their 
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Virtues  from  a  Vitriol  of  Iron,  produced  by  a  fpon-  Vitri- 
taneous  refolution  of  Pyritte.  The  vitriolic  acid  has  ols. 
a  principal  fbare  in  the  impregnation  of  all  the  mi-  »■— v— 
neral  waters.  Even  thofe  which  contain  an  alcaline 
Salt,  as  the  Carlfbade  waters,  l'eem  to  owe  their  Al- 
cali  to  this  very  acid.  This  alcaline  Salt  differs  in 
feveral  refpecis  from  vegetable  alcalies,  and  appears 
to  be  the  fame  with  the  bafis  of  Sea-falt.  There  is 
abundant  reafon  to  believe,  that  it  has  been  actually 
taken  from  Sea-falt  by  the  vitriolic  acid  •,  and  that 
this  acid  afterwards  forfook,  and  left  it  in  the  water, 
to  unite  with  fomething  elfe,  perhaps  with  calcareous 
earths  ;  for  the  vitriolic  acid  has  a  ftrong  attraction  to 
thefe  earths,  and,  when  combined  with  them,  forms 
an  infipid  felenitic  concrete,  which  we  find  really  to 
exift  in  waters  (c). 

In  many  places  we  meet  with  cryftals  of  Vitriol  fpon- 
taneoufly  formed  in  the  earth,  as  at  Rammelfberg  near 

Goflar 


(c)  Impregnation  of  mineral  nvaters.^  From  the  foregoing  ffiort 
Iketch  of  the  impregnation  of  mineral  waters,  our  author  appears  to 
have  had  a  more  thorough  knowledge  of  this  fubjeft  than  any  who  has 
■written  fince.  Mineral  fpirits,  unfupported  by  experiment,  have  been 
called  in  aid  to  account  for  the  phaenomena  ;  whilft  the  natural  affinities 
of  the  vitriolic  acid,  and  its  obvious  tranfpolitions  from  one  body  into 
another,  have  been  overlooked.  The  following  experiments  tend  to 
confirm  the  authors  fuggeftions,  and  will  probably  give  fome  further 
fight  into  this  affair. 

1.  If  common  Salt  and  Vitriol  of  Iron  be  diffolved  feparately  in 
water,  and  then  mixed  together,  the  ferrugineous  part  of  the  Vitriol 

,  will  feparate  and  fall  to  the  bottom,  its  acid  uniting  with  the  alcaline 
balls  of  the  Sea-falt,  .  and  forming  with  that  a  new  compound,  the 
cathartic  Salt  or  Sal  ?nirabile  of  Glauber. 

2.  If,  inftead  of  Sea-falt  or  its  folution,  we  take  the  earthy  fubftance 
.  called  Magnefia  albay  or  a  folution  of  it  in  the  vegetable,  nitrous,  or 

marine  acids,  a  like  refolution  happens,  the  acid  of  the  Vitriol  depo¬ 
rting  its  metallic  bafis,  and  uniting  with  the  earth.  The  new  faline 
compound,  produced  in  this  cafe,  is  the  bitter  cathartic  Salt ,  the  fame 
with  that  obtained  from  the  purging  mineral  waters. 

3.  On  mixing  a  folution  of  Glauber's  Salt  with  calcareous  earths  or 
folutions  of  them,  Lime-water  for  inftance;  the  vitriolic  acid  of  the 
Glauber’s  Salt  forfakes  its  alcaline  bafis,  and  unites  with  the  calcareous 
earth  :  with  this  laffc  it  forms  a  felenitic  concrete,  very  fparingly  diftolu- 
ble  in  water,  and  which,  on  (landing,  in  greateft  part  fubfides,  leaving 
in  the  little  liquor  other  than  the  difengaged  alcaline  Salt.  It  is  needlefs 
to  mention,  that  if  the  quantity  of  Glauber’s  Salt  is  large,  in  proportion 
to  that  of  the  calcareous  earth,  only  a  part  of  it  will  thus  be  refolved.  * 

4*  On  fubftituting  the  bitter  cathartic  Salt  to  Glauber’s  Salt,  the 
event  is  the  (atne  $  calcareous  earths  abforbing  a  part  of  the  acid  of 
ithat  Salt;  alfo,  more  or  lefs  in  proportion  to  their  own  quantity,  and 

forming 
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Vitri-  Goflar  in  Hungary,  &c.  Thefe  alfo  appear  to  receive 
ols.  their  origin  from  Pyritse.  At  Rammelfberg  there  is 
abundance  of  fulphureous  Pyritae,  both  cupreous  and 
ferrugineous.  Twenty-five  or  twenty-fix  hundred 
weight  of  Sulphur  are  prepared  there  every  week;  and 
about  eight  hundred  weight  of  Vitriol.  As  at  this  place 
there  is  plenty  of  the  ingredients  for  the  production  of 
Vitriol,  fo  neither  are  the  means  wanting  for  its  being 
produced  in  the  mine  itfelf.  There  is  heat  fufficient  from 
the  wood  fires  made  for  burfting  the  hard  maffes  of  ore, 
'  for  gunpowder  is  never  employed  for  that  purpofe  here. 
A  whole  {lack  of  wood  is  fet  on  fire  at  a  time,  by  which 
the  mine  is  made  fo  hot,  that  the  men  are  obliged 
to  work  naked.  Water,  as  in  all  mines,  is  but  too 

plentiful ; 


forming  with  it  a  felenites.  Only  here,  as  the  bafis  of  the  bitter 
purging  Salt  is  an  earth  not  diffoluble  in  water,  this  earth  feparates  and 
fubfides,  as  foon  as  it  is  deprived  of  its  acid.  As  the  earthy  matter, 
which  remains  upon  evaporating  the  purging  mineral  waters,  confiHs 
partly  of  this  earth,  and  partly  of  Selenites,  we  may  prefume,  that  a 
part  of  the  fait  of  the  water  was  thus  deflroyed  in  the  evaporation  3 
that  a  part  of  its  acid  was  transferred  from  one  kind  of  earth  into 
another 3  from  an  earth  with  which  it  forms  a  bitter  cathartic  Salt,  into 
one  with  which  it  compotes  a  fubffance  infipid  t@  the  tafte,  and  of 
no  purgative  virtue.  Hence  we  learn,  why  the  waters  themfelves 
purge  more,  than  the  Salt  obtainable  from  an  equal  quantity  of 
them. 

5.  If  equal  quantities  of  green  Vitriol  and  the  mineral  alcaline  Salt 
or  bafis  of  Sea-falt,  be  dropt  into  a  ftrong  bottle  filled  with  Ipring- 
water,  and  the  mouth  in  Handy  doled  fo  as  to  leave  no  vacuity  in  the 
veffel  3  the  two  Salts  will  be  {lowly  diffolved,  and  fubfift  quietly  together 
fo  long  as  the  vefTel  is  kept  clofely  Hopped  5  there  being  no  room  for 
the  extrication  of  the  air,  which  all  acids  expel  from  alcalies  in  uniting 
\yith  them,  and  without  the  expulfion  of  which  they  cannot  unite  with 
them.  As  foon  as  the  bottle  is  opened,  the  Salts  begin  to  a£l  upon  one 
another,  and  the  liquor  exhibits  the  fame  remarkable  phenomena,  as 
the  natural  Chalybeate  waters  when  brought  up  into  the  open  air.  It 
fparkles  or  emits  bubbles  of  air,  talles  brilk  or  fpirituous  as  it  is  called, 
gives  marks  both  of  acidity  and  alcalefcence,  llrikes  with  galls,  not 
the  black  which  Vitriol  does  by  itfelf,  but  a  fine  purple.  On  Handing 
for  a  little  time,  it  lofes  thefe  qualities  3  the  Vitriol  is  deHroyed  ;  its 
Iron  falls  to  the  bottom  in  form  of  Orchre,  its  acid  being  abforbed 
by  the  Alcali.  The  remaining  liquor,  evaporated,  leaves  only  a  little 
cathartic  Salt,  and  a  part  of  the  Alcali  tinneutralized 3  together  with 
a  portion  of  marine  Salt  and  different  earths,  which  the  fpring-water 
contained  before. 

This  experiment  may  give,  perhaps,  no  unjuH  idea  of  the  natural 
impregnation  of  Chalybeate  waters  in  the  bowels  of  the  earth  3  and  of 
the  manner  in  which  they  lofe  their  peculiar  qualities,  and  depofite  their 
ferrugineous  ingredient,  on  being  brought  into  a  Hate  of  lefs  con¬ 
finement. 
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plentiful ;  and  all  the  Rammelfbsrg  waters  are  ftrong-  Vitri- 
ly  impregnated  with  Vitriol.  A  drop,  fallihg  on  the  ols. 
clothes,  leaves  at  firft  a  ftain,  and  in  no  long  time 
makes  a  hole.  It  is  little  wonder  that  in  fuch  a 
place  vitriolic  cryftals  fhould  be  formed.  In  fundry 
caverns  of  the  mine,  above,  below,  hanging  from 
the  top  and  fhooting  up  from  the  bottom,  we  find 
icicles,  of  various  fizes,  fome  as  thick  as  the  arm, 
curioufly  cluftered  together,  like  garden  beds  or 
grotto-work,  white,  reddifh,  flefh-coloured,  green, 
bluifh  green,  of  a  pure  blue ;  affording,  efpecially 
when  viewed  by  candles,  a  moft  beautiful  fpe&acle. 

At  this  place  the  white  Vitriol  is  prepared  *  from  Prepara* 
a  mixt  ore,  containing  Sulphur,  Zinc,  Calamine,  ti(y?  °* 
Copper,  Iron,  Lead,  and  other  metallic  fubftan-  ^ 
ces.  The  ore  is  roafted,  and  elixated  with  frefh 
parcels  of  watery  the  liquor  fet  by  to  fettle,  then 
boiled  down  in  leaden  pans,  and  cryftallized.  If  the 
cryftals  have  any  reddifh  tinge,  which  they  com¬ 
monly  have,  they  are  again  calcined,  diffolved  in 
Water,  the  folution  purified  by  fettling,  evaporated 
till  it  becomes  thick,  and  then  poured  into  moulds. 

This  procefs  is  repeated  till  the  matter  becomes  fuffi- 
ciently  white.  As  there  is  little  confumption  for  this 
kind  of  Vitriol,  it  is  made  but  feldom ;  fome  times 
fcarcely  once  in  fix  or  feven  years.  The  ore  re¬ 
maining  after  the  extraction  of  the  Vitriol,  is  fmelted 
as  frefh  ore.  The  white  Vitriol  has  hitherto  been 
prepared  at  Rammelfberg  only.  It  is  laid  that  a 
little  begins  now  to  be  produced  in  Hungary. 

The  vitriolic  acid  has  a  greater  affinity  with  Iron  conver- 
than  it  has  with  Copper.  If  vitriol  of  Copper  be  fion  of  one 
diffolved  in  water,  and  fome  clean  Iron  added  to  the  °i^i“ 
folution,  the  acid  will  let  the  Copper  fall,  and  take  another, 
up  a  proportionable  quantity  of  the  Iron.  The  blue 
colour  of  the  liquor  is  now  changed  to  a  green  ;  and 
on  evaporating  and  fetting  it  to  fhoot,  we  obtain,  in- 
ftead  of  the  blue  vitriol  of  Copper,  a  green  one  of 
Iron.  The  Copper  in  this  experiment  is  extricated 
from  the  acid  in  its  metallic  form,  and  adheres  all 
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Vitri-  over  the  furface  of  the  Iron.  If  the  Iron  is  in  thin 
pieces,  and  its  quantity  duly  proportioned  to  that  of 
the  acid,  nearly  the  whole  of  the  Iron  will  be  ex¬ 
tracted,  and  a  mafs  of  Copper  of  the  fame  figure 
left  in  its  place.  Hence  arofe  the  ancient  conceit,  of 
Iron  being  tranfmuted  into  Copper  by  the  waters  of 
Neufol  in  Hungary  ;  which  waters  are  no  other  than  a 
natural  folution  of  venereal  Vitriol.  The  Copper  thus 
obtained  from  them  is  very  pure  and  high  coloured  :  it 
is  commonly  called  Cement -Copper*  but  might  be  named, 
with  greater  propriety,  precipitated  Copper. 

Blue  Vitriol  may  in  like  manner  be  converted  into 
white,  by  the  addition  of  Zinc  ;  that  femimetal  pre¬ 
cipitating  the  Copper  as  readily  as  Iron  does.  It  has 
been  fa  id,  that  Zinc  precipitates  Iron  alfo  from  the 
vitriolic  acid,  and  that  green  Vitriol  may  thus  be 
converted  into  white.  But  on  trial  it  did  not  appear 
that  Zinc  precipitated  any  more  of  the  Iron  than 
would  have  fallen  fpontaneoufly  ;  the  ferrugineous 
folution,  after  digeftion  both  with  Zinc  and  with  its 
ore  Calamine,  yielding  Hill  not  white  but  greenifh 
cryftals. 

It  is  obfervable  that  the  adhefion  of  the  acid  with  the 
ot  the  aad  feyeral  metals  is  not  in  proportion  to  its  degree  of 

*n  difierent  ~  •  .  r  -  •  i  i  ,  , 

Vitnuis.  affinity  or  appetite  or  union  with  them,  out  the 
very  reverfe.  Though  it  readily  and  totally  forfakes 
Copper  upon  prefenting  to  it  Iron  or  Zinc,  it  is 
neverthelefs  far  more  difficultly  difunited  by  fire 
from  the  former  than  from  either  of  the  latter.  It  is 

/ 

expelled  from  Zinc  the  moil  eafily  of  the  three. 

There  is  rarely  or  never  any  metallic  body  befides 
vitriols  t^e^'e  'm  t^ie  compofition  of  Vitriols  j  though  forne 
have  imagined  thht  thefe  Salts  are  impregnated  with 
Gold.  There  are  indeed  inftances  of  a  little  Gold 
having  fometimes  been  extracted  from  them  :  but 
the  Gold  thus  obtained  was  by  no  means  an  ingre¬ 
dient  in  the  Vitriol  as  fuch  *,  and  had  only  been 
cafually  embedded  in  the  mafs,  as  it  is  in  different 
ffony  and  earthy  matters  in  the  Gold  mines.  Thofe 
who  have  been  deluded  into  the  moft  fanguine  ex¬ 
pectations 


Adhefion 


Gold  not 
tor)  twined 

in 


Mineral  Salts. 


275 


peflions  by  experiments  on  a  Angle  fpecimen,  have  Vitiu- 
been  convinced  of  this  truth  upon  fubmitting  another  ols. 
parcel  to  the  fame  trials.  <— *-v-w 

The  alchemifts  have  expefled  to  find  in  Vitriol 
no  lefs  than  an  univerfal  medicine,  and  the  philofo- 
phers-ftone.  With  them  the  metallic  part  of  the 
Vitriol  precipitated  by  fixt  alcaline  Saits,  has  been 
efteemed  a  folar  Sulphur,  and  celebrated  as  an  ano¬ 
dyne  of  extraordinary  virtue.  They  have  treated, 
by  a  variety  of  operations,  the  cryftallized  Vitriol 
itfelf,  the  liquor  which  remains  after  its  cryftalliza- 
tion,  the  rainbow-coloured  cuticle  which  forms  upon 
folutions  of  it ;  but  have  always  been  difappointed 
in  their  aim.  The  following  fentence,  whofe  initial 
letters  compofe  the  word  Vitriolum ,  has  animated 
them  in  the  purfuit ;  Vifita  interior  a  terras,  reperies. 
ibi  occultum  lapidem ,  veram  medicinam  ;  that  is,  “  Vific 
“  the  inner  parts  of  the  earth,  and  there  you  fhall 
<c  find  the  hidden  ftone,  the  true  medicine.”  Another 
fentence,  whofe  initials  in  like  manner  make  up  the 
word  Vitriolum ,  is  much  more  juft ;  Via  ifta  thefauros 
requirendo  inutilem  operam  luferunt  viri  multi ;  u  Many 
6C  have  fearched  for  treafures  in  that  way,  and  be-* 

“  flowed  their  labour  in  vain*” 


L  VITRIOL  of  IRON* 

VITRIOL  of  Iron  dif&lves  in  about  twice  its  ViT£*- 
weight  of  water,  into  a  green  liquor  •  and  on  ol  of 
duly  evaporating  the  folution,  and  fetting  it  to  fhoot,  Iron. 
concretes  again  into  thick  rhomboidal  cryftals.  If 
the  cryfiailization  is  performed  in  a  warm  place,  the  properties. 
Vitriol  commonly  rifes  up  ab’ove  the  liquor,  and  com 
cretes  into  efftorefcences  about  the  edges  of  the  veffel. 

It  retains  in  its  cryftalline  form  a  large  quantity  of 
water,  amounting  to  full  as  much  as  the  metal  and 
acid  together.  In  a  warm  dry  air  it  lofes  a  part 
of  its  water*  and  falls  by  degrees  into  a  white 
powder, 
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Vitri-  On  difiblving  the  powder  or  the  cryftals  in  water? 
0LS*  a  portion  of  the  Iron  is  left  undiffolved  at  the  bottom 
of  the  veffel  (J),  in  form  of  a  reddifh  yellow  or 
produced  rufty -coloured  -calx  or  ochre.  The  exficcated  pow- 
by  repeated  jer  leaVes  confiderablv  more  of  this  ochre  than  the 
cryftals.  The  folution  depofites,  on  handing,  more 
and  more  of  the  metal  in  the  lame  form  ;  and  being 
now  evaporated  yields  cryftals  paler  coloured  than  at 
firft,  with  an  uncftuous  liquor,  which  refufes  to  cry- 
ftallize,  and  which  on  further  evaporation  forms  a 
butyraceous  mafs  that  deliquiates  in  the  air.  How 
often  foever  the  folution  and  cryftallization  are  re¬ 
peated,  a  part  of  the  Iron  remains  always  undiffolved, 
a  part  feparates  fpontaneoufty  from  the  folution,  and 
a  part  is  reduced  into  a  butyraceous  matter ;  the 
cryftals  being  paler  and  paler  till  the  whole  quantity 
is  thus  deftroyed  or  refolved.  The  further  the  cryftals 
are  freed  from  their  metal,  the  more  eafily  do  they 
part  both  with  their  water  and  their  acid. 

The  cryftals,  expofed  to  a  gentle  lire,  liquefy  and 
boil  up  :  and  having  gradually  difcharged  the  greateft 
part  of  their  water  become  confiftent  again,  with 
the  lofs  of  their  tranfparency  and  green  colour. 
The  mafs,  when  it  firft  becomes  folid,  appears  of  a 
whitifh  colour  :  on  urging  it  with  a  ftronger  fire, 
acid  fumes  fucceed  the  watery  ones,  the  matter  be¬ 
comes  yellow,  red,  and  at  length  of  a  deep  purplifti 
red. 

It  is  from  this  kind  of  Vitriol,  as  being  the  cheap- 
tion  of  Vi-  eft,  that  the  vitriolic  acid  has  been  generally  extracted 
for  common  ufes.  The  Vitriol  is  firft  calcined,  ufually 
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(d)  Spontaneous  Reparation  of  the  Iron  from  Vitriol.']  A  folution  of 
the  Vitriol  in  water  depofites,  upon  handing,  a  part  of  its  metallic 
bails.  In  length  of  time,  nearly  the  whole  quantity  fubfides,  leaving, 
the  liquor  colour!  efs.  The  precipitation  is  greatly  expedited  by  a  boil¬ 
ing  heat ;  by  which  more  of  the  metal  feparates  in  a  few  minutes  than 
by  {landing  without  heat  for  a  twelvemonth.  Upon  expofmg  the  folid 
Vitriol  to  amoift  air,  a  fimilar  refolution  happens  on  its  furface  ;  which, 
in  a  {hotter  or  longer  time,  according  as  the  Vitriol  is  more  lei's  fatu  rated 
with  metal,  changes  its  green  to  an  ochery  or  nifty  hue.  Iron 
does  not  feparate  in  this  manner  from  any  other  acid,  nor  any  other 
metal  ftom  this  acid. 
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in  Iron  pots  till  it  will  no  longer  melt,  as  its  melting  Vitri- 
in  the  diltiiling  veffel  would  endanger  burfting  it.  The  ols. 
calcination  is  advantageoully  continued  alio  beyond  ' — ^ ^ 
this  period,  as  more  of  the  phlegm  is  thus  diflipated 
without  much  lofs'of  the  acid.  On  collecting  the 
vapours  they  are  found  to  have  very  little  acidity  till 
the  Vitriol  has  become  yellow :  from  this,  ftate  to 
that  of  rednefs,  they  prove  confiderably  acid.  AH 
that  arifes  after  the  matter  has  become  red,  is  aftrong 
concentrated  acid. 

The  diltillation  is  performed  in  earthen  long-  oil  of  vi- 
necks  placed  in  a  reverberatory  furnace  :  the  makerstriol. 
of  Oil  of  Vitriol  in  England  put  fifty  or  more 
thefe  veflels  into  one  furnace :  to  each  longneck 
is  luted  a  glafs  receiver  ;  which,  if  the  Vitriol  has 
been  fully  calcined,  need  not  be  large :  the  neck 
of  the  diltiiling  velfel  is  introduced  into  the  belly 
of  the  receiver,  left  the  drops  falling  on  the  neck  of 
the  glafs  fhould  crack  it.  The  fire  is  raifed  by  de¬ 
grees,  and  continued  for  a  certain  fpace  of  time, 
ufually  fome  days  and  nights  ;  beyond  which,  expe¬ 
rience  has  taught  the  workmen  that  the  produce  of 
acid  would  not  pay  the  expence  of  fuel  ;  care  in  lift  be 
taken,  in  fupplying  trefh  fuel,  not  to  crack  the  vei- 
fels  by  admitting  cold  air  to  them  :  a  volatile  luffo- 
cating  fmell,  like  that  of  burning  Sulphur,  gives 
notice  of  fuch  an  accident.  If  the  veffels  will  bear 
a  good  fire  towards  the  end  of  the  diftillation,  we  com¬ 
monly  obtain  an  highly  concentrated  acid,  in  a  thick 
butyraceous  form,  called  glacial  Oil  of  Vitriol :  in. 
fuch  cafe  we  muft  be  well  upon  our  guard  in  taking 
off  the  receiver ;  this  concentrated  acid,  as  loon  as 
any  communication  with  the  air  is  opened,  emitting, 
in  great  abundance,  fuhtile  penetrating  fumes  capable 
of  ftriking  a  man  dead. 

Oil  of  Vitriol,  as  firft  diftilled,  appears  of  a  brown  Its  colour 
or  blackifh  colour,  which  fome  afcribe  to  a  portion  whence, 
of  Iron  or  Copper  brought  over  with  it  in  the  diftilla¬ 
tion.  But  neither  of  thefe  metals  give  any  Inch 
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Vitri-  tinfture  to  this  acid  :  inflammable  fubftanees  do, 
ols.  A  fmall  bit  of  white  paper  will  change  the  cleared: 


Oil  of  Vitriol,  in  a  little  time,  quite  black.  The 
acid  thus  tinctured,  and  that  which  arifes  coloured 
from  the  Vitriol,  are  both  rendered  clear  by  the  fame 


means,  barely  by  being  heated.  The  phlegmatic 
acid  is  rectified  by  diftillation  in  a  glafs  retort ;  the 
weaker  acid  or  Spirit  of  Vitriol  diftilling,  whilft  the 
ftronger,  called  0;1,  remains  behind.  In  this  procefs 
the  retort  fhould  be  placed,  not  in  fand,  as  fome  direft, 
but  in  capella  vacua  or  an  empty  iron  pot,  with  only 
a  little  fand  ftrewed  on  the  bottom  to  keep  the  retort 
Heady :  when  the  glafs  is  buried  in  fand  it  is  very 
unequally  heated,  and  hence  very  liable  to  crack. 
Analyfis of  One  hundred  pounds  of  Englifh  Vitriol,  calcined 
ySlf  t0  yeli°wnefs,  were  reduced  to  fifty-five  pounds, 
which  yielded  fifteen  pounds  of  concentrated  oil. 
From  a  more  exa£t  examination  it  appeared,  that 
fixteen  ounces  of  this  kind  of  Vitriol  contain  above 
eight  of  water,  one  and  a  half  of  pure  acid,  and 
about  fix  of  Iron  with  a  fmall  proportion  of  Alum, 
,  too  fmall  to  be  of  any  importance.  The  aluminous 
matter  is  moft  diftinguifhable  in  the  crude  liquor  of 
the  pyrites,  before  it  has  been  made  into  Vitriol  •,  and 
in  this  w7e  may  difcover  alfo  fome  marks  of  marine 
acid  :  the  Vitriol  itftlf  very  rarely  participates  of 
that  acid  in  any  degree. 


The  Englifh  Vitriol  is  purely  ferrugineous  •,  but 
there  is  fcarcely  any  other  Vitriol  of  Iron  without 
fome  admixture  of  Copper.  The  Gofiarian,  Hun¬ 
garian,  Bohemian,  Saxon,  Ruffian,  Roman,  Saltzburg, 
French,  and  Swedifb,  are  all  mixed  Vitriols ;  and  in 
proportion  as  they  abound  with  Copper  contains  lefs 
wrater  and  more  acid  than  the  pure  Vitriol  of  Iron, 
Sixteen  ounces  of  Gofiarian  Vitriol  (the  fort  com¬ 
monly  made  ufe  of  in  Germany)  were  found  to  con¬ 
tain  feven  ounces  of  water,  three  ounces  of  acid,  five 
ounces  feven  drachms  and  one  fcruple  of  Iron,  and 
nearly  two  fcruples  of  Copper :  in  the  fame  quan¬ 
tity  of  another  parcel,  the  water  amounted  to  feven 
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ounces  and  fix  drachms,  the  acid  only  to  two  ounces  Vitri- 
and  two  drachms,  and  the  metallic  matter  to  fix  ols. 
ounces:  a  third  parcel  yielded  lei's  w^ter  and  more 
acid.  Thefe  differences  depend  chiefly  upon  the  age 
and  drynefs  of  the  Vitriol,  a  part  of  the  water  being 
difiipated  in  keeping. 

The  Vitriols  which  participate  of  Copper  readily 
difcover  that  metal  upon  rubbing  them  on  a  moilten- 
ed  bright  piece  of  Iron,  which  .they  inftantly  cover 
with  a  cupreous  coat.  It  feems  as  if  the  metallic 
part  of  all  Vitriols  had  been  formerly  fuppofed  to  be 
Copper  only  :  hence  even  the  ferrugineous  V  itriols 
have,  in  different  languages,  received  names  ex- 
preffive  of  Copper ;  by  the  Englifh  they  are  called 
copperas  \  by  the  Germans,  kupfferwajfer  j  by  fome  of 
the  Latin  writers  cuperofum  (i.  e.  cuprum  erofum  j  by 
the  Greeks  x aKxctvQo$. 

Green  Vitriol  ilrikes  a  black  colour  with  vegetable  Ufe  in 
aftringents  •,  and  hence  is  the  bafis  of  the  black  dye  dying‘ 
for  cloth,  leather,  hats,  &c.  The  workmen  find 
that  the  mixed  Vitriols  anfwer  better  for  thefe  pur- 
pofes  than  the  purely  ferrugineous  ;  probably  from 
the  cupreous  part  of  the  Vitriol  being  _  more  corro- 
five,  more  effectually  penetrating  the  fubjeft,  and  thus 
occafioning  the  colouring  matter  to  finK  deeper  :  the 
Copper  certainly  does  not  contribute  to  the  colour 
itfelf,  for  neither  the  Vitriol  of  Copper,  nor  Verde- 
gris,  ftrike  any  blacknels  with  aftringents  :  the  ma¬ 
nufacturers  of  tobacco  are  faid  to  make  ufe  of  this 
Salt  for  deepening  the  colour  of  that  commodity. 
Common  ink  is  prepared  from  Vitriol  and  Galls: 

Bromel  tell  us  that  the  beft  ink  is  made  according  to 
the  old  monaftic  verfe,  Unci  a  fit  galU,  fiemifique  Jit 
unci  a  giimmi ,  Vitrioli  pars  quart  a  •,  his  addas  otio  fa- 
lerni :  but  the  liquor  thus  prepared  will  not  long 
keep,  efpecialiy  in  an  open  veffel.  To  make  a  black  ink. 
and  durable  ink,  I  digeit  fixteen  ounces  of  biuifed 
Galls  in  two  quarts  of  French  white  wine  for  feveral 
days  *,  and  then  pouring  off  the  wine,  gently  boil  the 
Gails  in  two  quarts  of  water :  fix  ounces  of  Gofla- 
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Vitri-  rian  Vitriol  are  diffolved  in  this  decodtion,  the  wine 
ols.  added  to  the  folution,  the  mixture  digefted  for  fome 
hours,  eight  ounces  of  Gum  Arabic  put  in,  and 
when  this  is  diffolved,  a  dozen  or  more  of  entire 
Cloves,  which  in  good  meafure  prevent  mouldinefs. 
Some  add  Sugar,  others  Salt,  and  others  Spirit  of 
Wine,  to  keep  the  ink  from  freezing  in  winter.  From 
thefe  ufes  of  the  Chalybeate,  which  is  the  molt  common 
of  the  Vifriols,  all  the  forts  have  been  called  atr amenta^ 
and  minerals  impregnated  with  them  lapides  atramen- 
tarn ,  atr  ament fiein. 

Vitriol  mixed  with  Nitre  or  Sea-falt,  and  expofed 
to  the  fire,  extricates  the  acids  of  thofe  Salts  *,  the 
Vitriol  firft  parting  with  its  own  acid  which  thus 
diflodges  the  others  in  the  fame  manner  as  if  Oil  of 
Vitriol  had  been  taken.  Hence  the  ufe  of  Vitriol  in 
the  diftillation  of  Aqua  fortis  :  the  mixed  Vitriols 
are  faid  to  anfwer  better  for  this  purpofe  likewife  than 
the  pure  Vitriol  of  Iron  :  the  Englifh  themfelves 
frequently  employ  foreign  Vitriols  in  preference  to 
their  own  (e). 

^Medical  The  medical  effects  of  Vitriol  are  flmilar  to  thofe 
^s-“  of  the  other  preparations  of  Iron.  The  pure  Vitriol 
of  Iron  is  here  alone  to  be  ufed  :  the  mixed  forts 
may  be  rendered  purely  ferrugineous,  by  diiTolving 

them 

( e )  Mechanic  ufes  of  Viiriol.~\  In  the  Swedifh  TranfadHons,  Vitriol 
is  recommended  as  a  yellow  for  houfe-painting.  Quicklime,  made  into 
a  pafte  with  water,  is  to  he  diluted  with  a  folution  of  Vitriol,  more  or 
lefs  according  as  the  colour  is  required  deeper  or  lighter  :  the  mixture 
appears  of  a  blui/h  green  colour,  and  does  not  become  yellow  till  it  is 
dry.  One  part  of  Vitriol  is  faid  to  go  as  far  as  two  of  the  dearer  yellow 
Orchre. 

This  Salt  is  recommended  alfo  for  preferving  wood,  as  particularly 
the  wheels  of  carriages,  from  decay  :  when  all  the  pieces  are  fit  for 
being  joined  together,  they  are  direfled  to  be  boiled  in  a  folution  of 
Vitriol  for  three  or  four  hours,  and  then  kept  for  fome  days  in  a  warm 
place  to  dry.  It  is  faid  that  wood  by  this  preparation  becomes  fo  hard 
and  compact  that  jnoifture  cannot  penetrate  jt ;  and  that  Iron  nails  arp 
not  fo  apt  to  be  deftroyed  by  ruft  in  this  vitriolated  wood  as  might  fie 
pxpedled,  but  laft  as  long  as  the  wood  iifelf. 

There  are  fojne  in  fiances  fufficiently  atiefted  of  human  car.cafes  being 
preferred  for  a  number  of  years,  in  vitriolic  mines,  free  from  corrupt 
tion.  In  a  hiftory  of  this  kind  related  in  the  literary  adfs  of  Sweden, 
all  the  natural  features  remained  unaltered,  though  the  body  had  laiq 
iprty-nine  years  ;  the  flelh  was  grown  of  a  horny  hardnefs. 
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them  in  water,  and  adding  fome  bright  Iron,  which  Vitri- 
will  totally  precipitate  the  Copper ;  after  which  the  ols. 
Vitriol  is  to  be  recovered  by  cryftallization,  It  is 
obfervable,  that  in  fmoking  tobacco,  a  little  Vitriol 
taken  into  the  mouth,  leaves,  after  its  aftringency  is 

over,  an  agreeable  fweetnefs. - Externally,  this 

Salt  is  employed  as  a  llyptic,  either  difiolved  in  li¬ 
quors  or  calcined.  The  ftypticum  heroicum ,  as  it  is 
called,  is  compofed  of  a  pound  of  Hungarian  Vitriol 
and  half  a  pound  of  Alum  difiolved  in  three  pounds 
of  phlegm  of  Vitriol,  and  mixed,  after  filtration, 
with  five  ounces  of  Oil  of  Vitriol.  Vitriol  calcined  to 
whitenefs,  by  the  fun’s  heat  in  the  dog-days,  has 
been  celebrated  for  ridiculous  fympathetjc  virtues : 

Sir  Kenelrn  Digby  and  others  have  been  fiiperftitious 
enough  to  believe,  that  it  would  cure  wounds  by 
being  applied  only  to  the  weapon  they  were  made 
with,  reftrain  haemorrhages  by  the  blood  being  dropt 
upon  it,  and  produce  various  effeds  in  the  body  by 
being  put  into  the  patient’s  urine,  &c. 


II.  VITRIOL  of  COPPER. 

THE  Vitriol  of  Copper  contains  much  lefs  wa-  Vitri- 
ter  than  that  of  Iron,  and  requires  a  larger  ol  of 
quantity,  about  four  times  its  own  weight,  for  its  Copper. 
folution.  It  does  not,  like  the  green  Vitriol, 
with  any  of  its  metal  on  being  difiolved  ;  nor  calcine  fire, 
in  the  air,  or  liquefy  in  the  fire.  Expofed  to  a  gen¬ 
tle  heat  it  firfi:  turns  white,  and  then  of  a  yellowifh 
•red  colour.  On  urging  it  with  a  (Longer  fire  the  acid 
fiowly  exhales,  and  a  dark  red  calx  of  Copper  remains, 
of  a  much  lefs  lively  colour,  and  inclining  more  to 
a  brown,  than  the  calx  prepared  in  the  fame  manner 
from  the  Vitriol  of  Iron.  The  whole  of  the  acid 
cannot  be  feparated  by  diftillation  from  either  fort ; 
fo  much  acid  remaining  united  with  the  metal  after 
that  operation  as  to  render  a  part  of  it  foluble  in 
$rater.  After  this  foluble  part  has  been  extracted,  a 

little 
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Vitri-  little  acfd  is  ftill  retained,  amounting  to  about  one 
twenty-fourth  part  of  the  metallic  calx. 

Vitriol  of  Copper  is  commonly  called  Cyprian, 
probably  from  its  having  been  formerly  brought  from 
the  ifland  Cyprus  in  the  iEgean  fea.  Boerhaave 
makes  the  Cyprian  and  Hungarian  Vitriols  the  fame ; 
but  they  differ  greatly  from  one  onother,  the  former 
being  a  pure  Vitriol  of  Copper,  the  latter  a  mixt 
Vitriol  of  Iron  and  Copper. 

Vitriol  of  Copper  is  never  produced  by  nature 
without  an  admixture  of  Iron.  The  pure  venereal 
Vitriol  is  made  by  art,  from  cuttings  or  wafte  pieces 
of  Copper,  ftratified  and  cemented  with  Sulphur: 
the  cover  of  the  cementing-pot  is  perforated  with 
one  or  two  fmall  holes,  and  the  cementation  conti¬ 
nued,  with  a  gentle  fire,  till  the  inflammable  part 
of  the  Sulphur  is  confumed :  the  matter  is  then 
boiled  in  water,  and  the  liquor,  after  due  evapora¬ 
tion,  fet  to  fhoot.  Such  part  of  the  Copper  as  re¬ 
mains  uncorroded,  is  treated  with  frefh  Sulphur,  till 
the  whole  of  the  metal  is  changed  partly  into  Vitriol, 
and  partly  into  an  indiffoluble  calx.  For  the  inferior 
kinds  of  this  Vitriol,  Pyritae  abounding  with  Sulphur 
are  fubftituted  to  pure  Sulphur.  There  are  few  places 
in  which  Vitriol  of  Copper  is  prepared,  the  confump- 
tion  of  this  commodity  not  being  very  confiderable. 

Vitriol  of  Copper  has  been  recommended  in  all 
kinds  of  intermittent  fevers,  in  the  lepra,  and  when 
faturated  with  volatile  alcaline  fpirits,  as  a  fpecihc  in 
epilepfies.  In  this  laft  cafe  I  have  known  it  given 
with  very  ill  fuccefs,  the  convulfions  being  made  by 
it  far  more  violent.  Its  internal  ufe  is  in  no  cafe  to 
be  ventured  on,  as  it  poffeffes  a  truly  deleterious  qua¬ 
lity,  in  common  with  the  other  preparations  of  Cop¬ 
per  :  the  fmalleff  portion  occafions  a  ficknefs  and 
naufea  *,  a  fomewhat  larger,  reaching  and  violent  vo¬ 
mitings,  accompanied  often  with  convulfions.  If  the 
quantity  taken  has  been  confiderable,  and  is  not  foon 
difcharged  by  the  vomiting,  the  flomach  and  intef- 
tines  are  corroded,  intenfe  pains,  inflammations,  and 

death 
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death  fucceed.  - - Externally,  it  is  ufed  as  a  mild  Vitri- 

efcharotic,  in  fhankers,  and  for  con  fuming  proud  ols. 
flelh  •,  and  for  reftraining  haemorrhages.  It  is  ap- 
plied  by  the  farriers  againft  films  on  the  eyes  of 
cattle. 


III.  WHITE  VITRIOL. 

THERE  have  been  many  different,  and  for  the  White 
moft  part  erroneous,  conjedtures  about  the  na-  Vitri-* 
ture  and  compofition  of  this  kind  of  Vitriol.  Boer-  OL* 
haave  fuppofes  it  to  be  no  other  than  Vitriol  of  Iron 
exficcated  fo  as  to  become  white.  Geoflroy  comes  . 
nearer  the  truth,  in  faying  it  confifts  of  vitriolic  acid 
united  with  Calamine,  or  with  a  a  ferrugineous  earth 
and  Lead  or  Tin.  Tin  however  muff  be  excluded 
from  the  compofition,  as  nothing  of  that  metal  is  dis¬ 
coverable  either  in  the  vitriol  itfelf,  or  in  the  ores 
from  which  it  is  prepared. 

Experiment  fhews,  that  the  metallic  part  of  white  Analyfis£ 
Vitriol  is  principally  Zinc  :  when  freed  from  its  acid 
by  itrong  fire  it  tinges  Copper  yellow,  or  changes  it 
into  a  kind  of  Brafs,  the  diftinguifhing  charadter  of 
that  femimetal.  It  participates  alfo  of  the  Iron  and 
Copper,  and  perhaps  of  the  Lead,  with  which  the 
ores  abound.  That  it  contains  Iron  appears  from  the 
ochery  fediment  which  folutions  of  it  depofit  on 
Handing  ;  and  ftill  more  evidently,  from  its  yielding, 
when  treated  with  inflammable  flukes,  particles  of 
true  Iron  to  the  magnet.  Rubbed  on  a  polifhed 
moifl  knife,  it  ftains  the  Iron  of  a  Copper  colour 4 
Zinc,  added  to  folutions  of  it,  throws  down  a 
Precipitate,  which  gives  a  deep  blue  tindture  to 
Spirit  of  Sal  ammoniac ;  plain  proofs  of  its  holding 
Copper. 

White  Vitriol  diflolves  as  eafily  as  the  green,  in 
twice  its  weight  of  water.  It  does  not  calcine  or 
fall  into  powder  in  the  air,  nor  liquefy  in  the  fire. 

In  diftillation  four  ounces  yielded  about  an  ounce 
of  phlegmatic  fpirit,  nearly  three  ounces  remaining 
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Vitri-  in  the  retort:  the  fpirit,  examined  by  alcaline  Salts,  \ 
ols.  was  found  to  contain  only  half  a  fcruple  of  pure  acid  j 
to  feven  drachms  and  fifty  grains  of  water.  If  the  : 
fire  had  been  continued  for  fome  days  longer,  more 
acid  would  probably  have  been  obtained. 

Medical  White  Vitriol  was  given  formerly  as  an  emetic, 

^fes*  from  a  fcruple  to  half  a  drachm,  two  fcruples,  and 
fometimes  a  whole  drachm  ;  either  in  its  common  i 
ftate  as  brought  into  the  jfhops,  or  purified  by  folution  I 
and  cryftallization,  when  it  is  called  gilla  theophrafti,  \ 
At  prefent  its  ufe  in  that  intention  is  almoft  entirely  | 
laid  afide  :  and  indeed  it  may  very  well  be  fpared  as 
an  emetic  ;  two  or  three  grains  of  emetic  T artar,  or 
a  little  wine  impregnated  with  glafs  of  Antimony, 
operating  as  effectually  as  a  drachm  of  white  Vitriol, 
and  with  much  lefs  ficknefs  or  uneafinefs  to  the  patient. 
Some  report,  that  both  the  white  and  blue  Vitriols 
occafion  a  falivation.  This  is  by  no  means  to  be  ; 
underftood  as  a  falivation  fimilar  to  that  brought  on  i 
by  mercurials,  and  is  no  other  than  a  difcharge  of  I 
phlegm  or  water  from  the  naulea  which  they  excite. 
White  Vitriol  is  in  common  ufe  externally,  in  oint¬ 
ments  and  collyria,  againft  heat,  inflammations  and  I 
defluxions  of  the  eyes :  fometimes  a  little  Sugar  of  I 
Lead  is  added.  It  is  one  of  the  befl:  applications  j 
for  thefe  purpofes,  and  I  have  known  it  a  very  hu  ) 
crative  fecret  in  particular  hands.  It  is  likewife  a  f 
powerful  and  fafe  errhine,  of  good  ufe  in  catarrhs,  j 
and  obftrudtions  of  the  noflrils  by  indurated  mucus : 
a  folution  of  the  Vitriol  in  Marjoram  water,  is  to 
be  .  fnuffed  up  the  nofe,  or  a  bit  of  cloth  dipped  in 
it  occafionally  introduced.  Confiderable  quantities  are 
ufed  by  the  farriers,  and  thofe  who  prepare  varnifhes  :  : 
it  is  faid  to  promote  the  drying  of  varnifhes  and 
oil  paints. 
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Article  III. 

Combination  of  the  vitriolic  acid  with  earths . 

THE  Vitriolic  acid  readily  and  totally  diffolves  Vitri- 
the  allies  of  vegetables  into  a  limpid  liquor.  0LS* 
Calcareous  earths  are  corroded  but  not  diffolved  by^ppp0 
it :  with  thefe  it  forms  a  felenitic  matter,  in  ap**  ments  on 
pearance  refembling  a  Salt,  but  differing  from  bodies calcareoua 
of  that  clafs  in  wanting  tafte  and  folubility.  When  vkriolic ° 
the  earth  is  previoufly  diffolved  in  water  it  forms  withacid* 
the  vitriolic  acid  a  like  concrete,  which  refufes  to 
diffolve  again  :  three  quarts  of  Lime-water  were 
faturated  by  fix  drachms  of  Spirit  of  Vitriol,  of 
moderate  flrength ;  and  being  then  evaporated  left 
near  two  drachms  of  this  matter  in  little  maffes  like 
fine  flowers  of  Benzoine.  Half  an  ounce  of  green 
Vitriol,  diffolved  in  water,  required  for  its  faturation 
eight  pounds  and  four  ounces  of  Lime-water  :  the  me¬ 
tallic  calx,  precipitated  by  the  earth  of  the  Lime-water, 
weighed  one  drachm  and  eighteen  grains  :  the  liquor 
filtered  and  evaporated,  left  only  a  drachm  and  a  half  of 
a  whitilh  fomewhat  fparkling  concrete.  To  flxteen 
ounces  of  Quick-lime  in  fubftance,  put  into,  water 
enough  to  flake  it,  and  well  ftirred  together,  I  added 
by  degrees  Goflarian  Vitriol  till  the  Lime  was  fatu¬ 
rated,  and  a  frefh  addition  occafloned  no  further 
effervefcence  *,  three  pounds  and  a  half  were  requiflte 
for  this  purpofe :  the  matter  being  now  elixated 
with  water,  and  the  liquor  evaporated,  only  one 
ounce  three  drachms  and  ten  grains  were  found  to 
have  been  taken  up  by  the  water  :  the  undiffolved 
part  weighed  when  dry,  three  pounds  and  nine  ounces. 

(  The  part  which  the  water  had  diffolved  at  firfl  would 
not  any  longer  diffolve  after  it  had  once  been  fepa- 
rated. 

There  is  another  kind  of  earth,  which  the  vitriolic  aw:- 
acid  diffolves  with  eafe ;  and  with  which  it  concretes n°us earth, 
into  an  aftringent  Salt  readily  foluble  in  water,  called 
Alum.  This  earth  is  commonly  Laid  to  be  chalky ; 

*  but 
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Vitri-  but  I  have  treated  Chalk,  Lime,  Boles,  Lac  lunse, 
ols.  and  various  other  earths  with  Spirit  of  Vitriol,  without 
v— being  ever  able  to  produce  any  Alum.  What  this  earth 
really  is,  remains  as  yet  unknown.  It  does  not  feem  to 
exift  naturally  in  the  ores  from  which  Alum  is  pre¬ 
pared,  in  the  fame  Hate  wherein  it  enters  the  com- 
polition  of  Alum  •,  but  to  receive  its  peculiar  pro¬ 
perties  from  the  calcination  and  expofure  to  the  air 
neceffary  for  the  production  of  that  Salt.  In  the  fe- 
veral  Alum-ores  which  I  have  had  an  opportunity  of 
examining,  there  was  no  mark  of  fuch  an  earth  as 
we  obtain  from  Alum  (/). 

I.  ALUM. 

Alum.  Tte  T  ATURE  produces  no  perfe£t  Alum,  but  af- 
* — fords  the  materials  for  it  in  fundry  ores,  pyritas, 
hiftoryof  ftones,  dates,  earths,  waters,  and  bitumens  as  pit- 
Alum.  coal.  The  reddifh  Roman  Alum  is  prepared  from  a 
reddilh  (tone  found  at  the  bottom  of  the  hill  Tolfa 
near  Civita  Vecchia  in  the  ecclefiaftical  date :  in 
Sweden  and  fome  parts  of  Bohemia  Alum  is  made 
from  Pyritte  and  other  ores ;  in  England,  at  Altfattel, 
and  fundry  other  places,  from  bituminous  minerals 

of 

(f)  Earth  of  Alum."]  Some  later  experiments,  by  Mr.  Geoffroy  and 
Mr.  Pott,  have  (hewn,  that  the  earth  of  Alum  is  contained  in  clay, 
and  that  a  true  Alum  may  be  prepared  by  digefting  clay  in  the  vitriolic 
acid.  Both  thefe  gentlemen  imagine,  that  only  a  particular  part  of  the 
clay  is  here  extrafted.  Whether  it  exifted  originally  in  the  clay,  pof- 
fefied  of  the  fame  properties  which  it  is  found  to  have  when  extracted, 
or  whether  it  has  differed  a  change  in  the  operation,  they  have  not  de¬ 
termined.  From  the  experiments  I  have  made,  the  latter  feems  to  be 
the  cafe.  Powdered  tobacco-pipe  clay  being  boiled  in  a  confiderable 
quantity  of  Oil  of  Vitriol,  and  the  fire  continued  to  drynefs,  the  matter, 
examined  when  grown  cold,  difcovers  fcarcely  any  tafte,  or  only  a 
(light  acidulous  one  on  expolure  to  the  air  for  a  few  days,  greateft 
part  of  it  is  found  changed  into  lanuginous  efRorefcences  in  tafte  exa£i:y 
like  Alum  :  the  remainder,  treated  with  fre(h  Oil  of  Vitriol  in  the 
fame  manner,  exhibits  the  fame  phenomena,  and  this  repeatedly  till 

nearly  the  whole  of  the  clay  is  converted  into  an  aftringent  Salt. - - 

If  the  earth  be  feparated  again  from  the  acid,  (by  diffolving  the  Salt  in 
water,  and  precipitating  with  any  alcaline  Salt)  it  is  now  found  to  dif- 
folve  with  eafe  in  every  acid  5  to  form  with  the  vitriolic  Alum  again  ; 
with  the  nitrous,  a  compound  refembling  Alum  hr  tafte;  with  the  vege¬ 
table  acids,  a  fubftance  id's  aftringent,  and  lefts  ungrateful. 
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of  the  pitcoal  kind;  at  Solfatara  near  Naples,  from  Alum. 
a  whitifh  earth ;  in  Mifnia,  from  a  blackifh  one ;  at 
Leowenberg  near  Freyenwalde,  from  a  reddifh  one  ; 
and  from  different  minerals  at  Saalfeld,  Reichenbach* 
Leuferfdorff,  Suferfdorff,  Eliard,  Schwentzel,  Duben, 

&c.  There  are  waters  impregnated  with  Alum, 
though  I  have  never  feen  any  that  left  a  perfed  Alum 
on  bare  evaporation. 

The  pureft  and  mod  perfed  Alum-ore  is  the  red- 
difh  done  of  Tolfa :  this  is  faid  to  yield  Alum  with¬ 
out  any  additional  matter,  though  not  without  arti¬ 
ficial  managements  :  the  Alum  obtained  from  it  is 
tindured  with  the  reddifh.  colour  of  the  done.  In 
its  natural  date  it  gives  no  marks  of  Alum  ;  and,  if 
expofed  to  the  air,  it  continues  a  hard  infipid  done. 

Calcined  or  roaded,  and  then  laid  for  a  time  in  the 
air,  it  becomes  by  degrees  aluminous,  and  gives  out 
its  Alum  on  being  boiled  in  water.  This  is  the 
Alum  which  the  Italians  call  Alume  di  rocca ,  Alum 
made  from  a  done  or  rock  :  among  us,  the  name 
Alumen  rupeum ,  or  rock  Alum,  is  often  applied  to  the 
larger  crydalline  maifes,  whatever  fubjed  they  have 
been  prepared  from. 

The  aluminous  Pyritae  and  bitumens  require  no 
calcination  unlefs  they  greatly  abound  with  Sulphur. 

Thefe  minerals,  as  fird  taken  out  of  the  earth,  are 
compad,  and  often  bright  and  glittering :  they 
have  no  manner  of  tade,  and  difcover  no  mark  of 
their  holding  any  thing  faline  ;  the  vitriolic  acid  being 
as  yet  blended  with  an  inflammable  matter,  by  which 
its  acidity  and  all  its  faline  charaders  are  dedroyed. 

On  bare  expofure  to  the  open  air,  the  inflammable 
principle  is  diffipated,  and  the  acid  is  combined  with 
.the  aluminous  earth  into  a  perfed  Alum,  the  done 
at  the  fame  time  falling  into  powder. 

The  mineral  thus  impregnated  with  Alum,  is  Prepara- 
clixated  or  boiled  with  water;  the  liquor  boiled tion* 
down,  commonly  with  an  addition  of  urine,  or  alca¬ 
lde  ley,  or  both  together ;  the  clear  part  poured  off 
Bind  fet  to  (hoot ,  the  crydals,  if  not  diffidently 

pure, 
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Alum*  pure*  diflolved  again,  boiled  down  with  a  little  more 
Aicali,  and  cryftallized  afrefh.  The  ufe  of  the  urine 
or  alcaline  Salt  is  partly  to  clarify  the  liquor  and 
precipitate  fuch  metallic  parts  as  it  may  contain  y  and 
partly  to  give  a  body  to  the  Alum,  and  promote 
the  cryftallization  :  the  liquor  of  itfelf  would  not 
fhoot,  but  either  continue  fluid,  or  if  further  evapo¬ 
rated,  would  yield  only  an  undtuous  mafs.  Ah- 
caline  Salts  are  found  to  anfwer  better  than  urine, 
and  hence  are  now  in  mod  places  alone  made  ufe  of, 
though  fome  ftill  retain  urine,  from  prejudice  and 
cuftom.  The  Aicali  precipitates  not  only  metallic 
matters,  but  a  grofs  earth  wrhich  would  injure  the 
tranfparency  of  the  Salt ;  and  often  alfo  a  part  of  the 
aluminous  earth  itfelf,  which  falls  to  the  bottom  in 
form  of  a  fine  white  meal,  called  at  the  works  Alum 
meal :  this  is  to  be  rediflolved  and  cryftalized  afrefh. 
The  mineral  remaining  after  elixation,  expofed  for 
fome  years  to  the  air,  becomes  impregnated  with  Alum 
again  ;  in  fome  places  this  procefs  is  repeated  a  third 
and  a  fourth  time. 

Some  earths,  as  the  Alum  earth  of  Solfatara,  and 
the  aluminous  flates,  have  a  manifefl:  aluminous  tafle 
when  newly  dug ;  and  hence  are  diredtly  elixated, 
without  expofure  to  the  atmofphere.  In  fome  kinds 
of  flates  we  may  plainly  diftinguifh  the  aluminous 
matter  lying  in  a  powdery  form,  betwixt  the  flakes 
or  fcales  of  which  the  flone  is  compoled.  In  general, 
where  the  mineral  holds  but  little  Sulphur,  it  is  fuf- 
flcient  to  lay  it  for  a  time  in  the  open  air,  defended 
from  rain  by  a  a  fhed  or  flight  covering  :  if  it  par¬ 
ticipates  conflderably  of  Sulphur,  it  miifl  be  pre¬ 
viously  calcined  ;  if  very  rich  in  Sulphur,  a  part 
of  the  Sulphur  is  firft  extracted  by  fublimation,  and 
the  refiduum  worked  for  Alum. 

The  Alum  flates  near  York  in  England  are  con¬ 
flderably  fulphureous  :  by  lying  long  in  the  air,  they 
become  aluminous  of  themfeives,  but  to  promote 
this  effedt  they  are  ufually  calcined.  The  boilers  are 
large  leaden  pans,  nine  feet  long,  five  feet  broad. 
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and  two  and  a  half  in  depth.  The  liquor  is  clari¬ 
fied  and  difpofed  to  cryftallize  by  the  addition  of 
Soda,^  there  called  Kelp,  and  of  urine.  The  Alum- 
ore  of  Schwentzel  near  Duben  in  Saxony,  above  five 
miles  from  Hall,  is  likewife  bituminous :  this  is  firft 
calcined,  then  expofed  to  the  air,  elixated  with 
water,  and  the  liquor  boiled  down  with  Potalh* 
At  Altfattel  near  Carlfbade,  the  workmen,  when. 
I  was  there,  ufed  only  urine,  of  which  they  received 
conftant  fupplies  from  the  neighbouring  towns  and 
villages.  The  moil  curious  Alum-ore  I  know  of  is 
in  Sweden  ;  Sulphur,  Vitriol  and  Alum  being  here 
obtained  from  one  mineral,  which  appears  to  be  a 
kind  of  Pyrites.  1  he  Sulphur  is  firfi  extracted  by 
diftillation :  tne  reiiduurq  being  ftrongly  calcined, 
boiled  in  water,  the  liquor  duly  evaporated  and  fet  to 
fiioot,  the  V  itriol  cryftallizes.  The  uncryftallized  li¬ 
quor,  treated  with  urine  and  a  ley  drawn  from  allies, 
yields  Alum. 

The  cryftaliization  of  Alum  is  ufually  performed 
in  large  ftrong  wooden  calks,  whofe  fiaves  and  hoops 
are  all  marked  with  numbers,  that  they  may  be 
readily  put  together :  in  fome  places  Iron  veifels  are 
uled.  The  calks  being  ffled  with  the  Alum  liquor 
evaporated  to  a  due  confidence,  and  fet  in  a  cold 
place,  the  Alum  gradually  Ihoots  into  large  cryftals 
about  the  fides  :  the  liquor  in  the  middle  is  then 
let  off  by  a  cock  in  the  bottom,  the  head  of  the 
calk  knocked  out,  and  the  velfel  turned  upfide  down, 
for  the  more  effectual  draining  off  of  the  remaining 
liquid.  1  he  cryftals  are  then  dried  in  a  warm  ftove, 
and  packed  up  in  calks ;  and  the  mother-ley,  or  un¬ 
cryftallized  liquor,  mixed  with  frefli  aluminous  leys. 

•  The  metallic  or  vitriolic  Alum-ores  occafion  the 
greateft  trouble ,  and  the  Alum  obtained  from  them, 
though  it  appears  white,  is  never  totally  free  from 
fome  metallic  impregnation.  Confiderable  differences 
are  found  in  Alum,  partly  from  this  caufe,  and  part- 
I  ly  from  its  being  prepared  with  urine  or  Potafh,  or 
with  f refh  or  ftale  urine :  thefe  differences  are  chiefly  ob- 
Vol.  I.  U  ferved 
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forced  by  the  dyers,  and  thofi:  who  prepare  lakes  for 
the  painters. 

Alum  requires  about  ten  times  its  weight  of  water 
to  diffolve  in.  The  folution,  if  the  Alum  was  pure, 
makes  no  change  in  the  colour  of  Syrup  of  Violets 
(g)  •  but  the  common  forts  change  the  Syrup  green, 
by  virtue  of  the  alcaline  Salt  employed  in  their  pre¬ 
paration.  Fixed  alcalies,  volatile  alcalies,  and  Bo¬ 
rax,  added  to  folutions  of  Alum,  precipitate  the 
earth.  Its  take  is  naufeoufly  fweetiffi  and  aflringent. 
In  cryftallization,  it  fhoots  into  large  angular  maiTes, 
con  filling  generally  of  eleven  planes,  five  of  which 
are  hexangular  and  fix  quadrangular. 

An  ounce  of  Alum  contains  about  five  fcruples  and  a 
half  of  "earth,  one  drachm  and  eighteen  grains  of 
vitriolic  acid,  and  nearly  five  drachms  of  water. 
That  its  acid  is  the  fame  with  that  of  Vitriol  and  Sul¬ 
phur,  appears  from  hence,  that  it  forms  with  metals 
a  true  Vitriol ;  and  with  inflammable  fubftances  a 
true  Sulphur.  —  Alum  expoled  to  the  fire,  firfl:  li¬ 
quefies  and  boils  up  like  green  Vitriol ;  and  when  its 
phlegm  is  evaporated,  forms  a  white  fpongy  brittle 
jmafs.  By  this  treatment  it  lofes  very  little  of  its  acid, 
and  hence  almoft  totally  diffolves  again  in  water,  and 
fhoots  into  hard  compad  cryftals  as  at  firfl.  The 
calcined  or  burnt  Alum,  as  it  is  called,  proves  fharper 
in  tafle  than  crude  Alum,  on  account  of  the  lofs  of  its 
,  phlegm  •,  and  imbibes  humidity  from  the  air.  Four 
ounces  will,  in  the  fpace  oi  a  month,  gain  an  increafe 
of  one  ounce.  Dr.  Rhuon  expoled  equal  quantities 
of  burnt  Alum,  for  equal  lengths  ot  time, ,  in  a 
damp  cellar,  and  in  a  dry  upper  room  fhe  firfl: 
gained  half  ^an  ounce,  the  latter  only  five  fcruples. 
If  we  attempt  to  extra#  the  phlegm  and  acid  of 
Alum  by  diftillation,  we  mufl  either  injed  the  Alum 

by 


( f  Alum  changes  the  colour  of  Syrup  of  Violets. ]  I  have  not  obferved 
any  ibrt  of  Alum  to  mix  with  Syrup  of  Violets  without  changing  its 
colour.  Common  Alum  changes  violets,  cyanus  flowers,  and  other 
blue  flowers  and  their  miufions  or  lyrups,  to  a  purple  or  red,  as  acids  do  ; 
like  which  alfo  it  coagulates  milk.  It  deepens  forae  watery  tinctures  of 
vegetables,  as  of  Madder  and  Brazil. 
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by  a  little  at  a  time  into  a  tubulated  retort,  of  put  ^Lu 
it  into  a  common  retort  of  which  it  may  fill  no  more 
than  one  half,  and  apply  the  fire  in  fuch  a  manner, 
that  the  matter  may  be  heated  firfl  on  the  furface, 
and  thence  gradually  to  the  bottom.  Though  the 
fire  is  kept  up  flrong  for  a  coniiderable  time,  we  can 
fcarce  gain  more  than  half  the  weight  of  the  Alum,  of 
a  phlegmatic  fpirit:  the  refiduum  expofed  to  the 
air,  imbibes  moifiure,  and  then  yields  more  of  an 
acid  fpirit,  the  phlegm  ferving  for  a  vehicle  to  the 
acid.  Alum  diifolved  repeatedly  in  vinegar,  parts  vinegar* 
with  its  water  more  eafily  than  at  firfl :  it  now  cal¬ 
cines  into  a  white  mealy  powder,  in  a  warm  room, 
or  by  the  heat  of  the  fun.  If  Alum  be  deprived  of  vinous  fpi* 
its  phlegm  by  moderate  calcination,  its  acid  will  berits* 
in  great  part  abforbed  by  redtified  Spirit  of  Wine : 
on  diftilling  off  the  fpirit,  and  cohobating  it  feveral 
times  on  the  refiduum,  a  Spifitus  vitrioli  dulcis  will  be 
obtained. 

Schroder  relates,  that  if  the  phlegmatic  Spirit  of 
Alum  be  cohobated  on  the  remaining  burnt  Alum, 

^and  this  procefs  feveral  times  repeated,  the  whole 
quantity  of  the  Alum  will  at  length  arife  over  the 
helm  by  the  heat  of  a  water-bath  :  but  this  is  diredtly 
contrary  to  experience.  There  are  two  preparations 
of  Alum,  whofe  names  feem  to  imply  a  change  made 
in  its  quality  or  fome  particular  matter  extracted 
from  it :  one  is  called  Alumen  faccharinum ,  the  other 
Saccharum ,  manna ,  dulcedo ,  and  primum  ens ,  alumints * 

If  we  expedt  in  thefe  preparations  what  their  names 
import,  we  fhall  be  greatly  deceived :  the  firfl  is  no 
other  than  crude  Alum  foftened  into  a  pafle  with  whites 
of  eggs  and  rofe -water,  and  made  up  into  the  form 
of  fugar-loaves  ;  the  other  is  compofed  fometimes  of 
crude  and  lbmetimes  of  burnt  Alum,  made  up  with 
common  water,  Rofe-water,  Lime-water,  Vinegar,  or 
phlegm  of  Alum.  Some  calcine  the  Alum,  then 
diffolve  it  in  water,  and  evaporate  the  folution  ;  and 
call  the  Salt  thus  prepared,  Sal  fixum  alumints  ;  though 
in  no  refpedl  different  from  crude  Alum. 

U  2  • 
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Alum  calcined  with  inflammable  fubftances,  par¬ 
ticularly  thofe  of  the  animal  kingdom,  forms  a  con¬ 
crete  which  takes  fire  fpontaneoufly  on  the  admiftion 
of  air,  and  which  is  hence  diftinguifhed  by  the  name 
of  Pyrop. horns.  This  preparation  was  firft  made  pub- 
lick  by  Homberg,  and  ufually  bears  his  name ; 
though,  as  Geoffroy  informed  me,  Homberg  himfelf 
learnt  it  from  another  perfon.  The  fame  product 
occurred  alfo  to  me,  in  making  feme  experiments  in 
London,  with  a  different  view ;  and  Lemery  has 
given  a  fet  of  experiments  exprefsly  on  the  fubjedh 
The  beft  method  of  preparing  this  Pyrophorus  is, 
to  mix  powdered  Alum  with  fo  much  yolk  of  eggs 
as  will  reduce  it  to  the  confiftence  of  thin  honey, 
and  keep  the  matter  conftantly  {lining  over  a  gentle 
fire,  breaking  from;  time  to  time  fuch  lumps  as  may 
form  in  it,  till  the  whole  is  changed  into  an  uniform 
dry  powder.  This  is  to  be  put  into  a  vial,  the  veffel 
flightly  ftopt  with  paper,  fet  in  fand  in  a  crucible 
over  a  gentle  fire,  which  is  to  be  gradually  increafed, 
till  the  fumes  ceafe,  and  the  matter  is  moderately 
calcined  *.  as  icon  as  the  heat  has  abated  a  little,  the 
vial  is  to  be  clofely  ftopt.  If  a  little  of  this  powder 
be  at  any  time  emptied  out  on  a  piece  of  paper,  it . 
will  prefendy  take  fire  and  bum  like  a  coal. 

Alum  is  ufed  in  large  quantity  in  fome  mechanic 
bufineffes ;  particularly  by  the  dyers,  paper-makers, 
goidfmiths,  bookbinders,  for  preferving  watery  li¬ 
quors  from  corruption,  for  preferving  anatomical  pre¬ 
parations,  and  in- the  embalming  of  animal  bodies: 
it  is  far  more  powerfully  antifeptic  than  the  Vitriols. 
As  a  medicine,  it  is  a  ftrong  altringent,  and  hence 
is  fometimes  exhibited  in  haemorrhages,  dyfenteries, 
and  intermittent  fevers  ;  but  is  not  to  be  ventured 
on  in  either  of  thefe  cafes,  without  extreme  caution : 
fome  of  the  Englifti  phyficians  follow  Helvetius’s  me¬ 
thod  of  mixing  the  Alum  with  dragons  blood.  Ex¬ 
ternally  it  is  employed  againft  inflammations  of  the 
eyes,  in  gargarifms  for  fwellings  and  inflammations 
of  the  throat,  and  for  relaxations  of  the  uvula. 
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II.  bitter  purging  salt. 

THIS  Salt  was  originally  prepared  from  theB;tt€r 
purging  mineral  waters  of  Epfom  in  Surry,  purging 
and  hence  is  (till  diftinguifhed  by  the  name  of  Epfom  Sait* 
Salt.  Dr.  Grew  publifhed  fome  experiments  upon 
the  water  and  Salt ;  which  occafioned  them  to  be 
brought  into  luch  general  ufe,  that  the  quantity 
proem  able  from  the  fpring  was  infuiHcient  for  the 
demand.  Attempts  were  made  to  prepare  from  other 
materials  a  Salt  of  the  fame  properties,  and  with  fuccefs  ^ 
the  analyfis  difeovered  by  the  gentleman  above-men¬ 
tioned,  having  afforded  tome  foundation  to  proceed 
upon.  Large  quantities  of  the  factitious  Salts  con- 
tinue  to  be  exported  to  f  ranee,  Germany,  &c.  and 
are  iold  at  a  very  cheap  rate.  The  natural  waters  of  Ep- 
lom  are  now  little,  regarded  ;  and,  in  1713, 1  found  no 
perfon  there  who  could  give  any  information  about  the 
preparation  of  the  Salt.  I  infpiffated  myfelf  an  hundred 
quarts  of  the  water,  but  fcarcely  obtained  from  them 
half  an  ounce  of  faiine  matter. 

Bo u  I  due  relates  that  the  Epfom  Salt  is  made  by 
precipitating  a  folution  of  Alum  with  Salt  of  Tartar, 
and.  cryflallizing  the  remaining  liquor.  But  in  this 
he  is  manifeftly  miftaken  •,  for  fuch  a  procefs  can 
afford  no  other  than  a  vitriolated  Tartar ;  whereas 
the  Epfom  Salt,  and  tne  Salts  of  the  natural  purging 
waters,  are  Similar  to  the  Sal  mirabile ,  of  which  liere- 
after.  After  many  wearifome  enquiries,  I  found  at 
lafi:,  teat  this  Salt  was  prepared  in  quantity  near 
Portfmouth,  from  the  mother-ley  or  uncryftallized 
liquor  left  in  the  purification  of  the  Bay-falt  imported 
from  Spain  and  Portugal.  The  Epfom  Salt  is  com, 
pc-fed  of  an  alcaline  earth  combined  with  vitriolic 
acid  :  this  liquor  contains  the  earth,  combined  per¬ 
haps  in  part  with  marine  acid:  all  that  as  want¬ 
ing  therefore  is  an  addition  of  vitriolic  acid  to  dif- 
lodge  the  marine,  and  for  this  purpofe  the  Ifle  of 
Wight  affords  Py ritae  in  abundance.  The  method 

*  L  J  af 
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Furg.  that  time  was,  to  infpiffate  the  mother-ley,  add  a  por- 
Salt.  tion  of  the  liquor  of  the  pyrites,  (lightly  calcine  the 
mixture,  and  then  diffolve,  and  cryftallize  the  Salt : 
but  probably  feme  improvements  have  fmee  been 
made  in  the  procefs,  I  communicated  thefe  obfer- 
vations  in  the  year  1714  to  Dr.  Lentilius  in  Holland, 
who  publifned  them  without  my  knowledge,  inaccu¬ 
rately  and  imperfectly,  in  the  Efihemerides  nature 
curio  forum  (h). 


Article  IV. 

Combination  of  the  vitriolic  acid  with  alcaline  Salts. 


Vitr.  PT^HE  vitriolic  acid,  faturated  with  vegetable  fixt 
Tar-  jL  alcalies,  forms  a  bitteriili  neutral  Salt,  which 
tar.  (hoots  into  fmall  hard  cryftals,  This  Salt  is  re- 


Its  proper¬ 
ties. 


(h)  Bitter  purging  Salts .]  This  Salt,  which  is  now  extracted  by 
cryftallization  from  the  bittern  of  fea-water,  or  the  bitter  liquor  which 
remains  after  the  culinary  Salt  has  fhot,  is  fometimes  lubftituted  in  the 
fhops  to  the  cathartic  Salt  or  Sal  mirabile  of  Glauber.  Some  have  fup- 
pofed  the  two  Salts  to  be  perfectly  fimilar,  and  indiftinguiihable  from  one 
another. 

They  agree  in  having  a  bitterifh  tafte  ;  dilTolving  in  lefs  than  an 
equal  weight  of  water  ;  ihooting  into  long  re&angular  prifmatic  Cryftals  \ 
liquefying  in  a  moderate  heat,  bubbling  up  into  blifters,  and  foon 
changing  into  a  white  fpongy  mafs,  with  the  lofs  of  above  half  their 
weight  of  phlegm,  whence  the  calx  taftes  bitterer  than  the  Salts  did  at 
firft  \  and  in  their  being  compofed  of  the  vitriolic  acid  united  with  an 
alcaline  bafts. 

They  differ  in  the  nature  of  this  bafts  5  that  of  the  bitter  purging 
Salt  being  a  peculiar  kind  of  abforbent  earth,  and  that  of  Glauber’s 
Salt  a  true  fixed  alcaline  Salt.  On  adding  any  alcaline  Salt,  fixed  or 
volatile,  to  a  folution  of  Glauber’s  Salt,  no  change  enfues ;  whilft 
the  Salts  obtained  from  the  purging  waters,  or  from  the  bittern  of 
marine  waters,  grow  milky  or  curdly  on  this  addition,  and  depofite 
their  earth,  the  alcaline  Salt  being  taken  up  in  its  place.  Thefe  Salts 
are  therefore  truly  and  effentially  diftinft,  and  very  readily  diftinguifti- 
able,  notwkhftanding  their  agreement  in  fome  of  their  more  obvious 
appearances. 

The  earth  of  the  bitter  purging  Salt  is  called  Magnejia  alba  $  and  its 
principal  character  is  to  form  with  the  vitriolic  acid  a  bitter  purgative 
compound.  I  have  no  where  met  with  this  earth  in  the  mineral  kingdom, 
but  in  the  cathartic  Salt  itfelf,  and  in  the  mothey-ley  of  Nitre,  or  the 
liquor  which  remains  after  the  cryftallization  of  rough  Nitre.  The 
earth  into  which  vegetable  fubftances  are  reduced  by  fire  (at  leaft  the 
woods  and  herbs  which  I  examined)  is  exactly  the  fame  with  this  5 
and  probably  it  is  from  the  vegetable  allies  employed  in  the  preparation 
of  Nitre,  that  the  nitrous  mother-ley  receives  its  magnefia.  The  in- 
emulated  earths  of  animals  are  of  a  different  kind, 


Mineral  Salts. 


markably  ponderous  j  more  fo  than  either  the  acid  or  Vitr. 
the  alcali  by  themfelves,  and  than  any  faline  com-  Alca- 
pound  I  know  of,  excepting  thofe  which  abound  with  LI£S- 
metallic  matter,  as  Mercury-fublimate.  It  retains  in  '—****** 
its  cryftalline  form,  only  a  fmall  portion  of  water. 

It  does  not  imbibe  humidity  in  a  moift  air,  nor  be¬ 
come  powdery  in  a  warm  dry  one.  It  is  very  diffi¬ 
cultly  foluble  in  water ;  being  fcarce  at  all  a&ed  upon 
by  cold,  and  requiring  a  large  proportion  of  boiling 
water :  fpirit  of  wine,  added  to  the  folution,  precipi¬ 
tates  the  Salt  in  form  of  a  white  powder  like  meal. 

It  does  not  melt  in  the  fire,  nor  part  with  any  of  its 
acid,  nor  fuffer  any  fenfible  change.  Diffolved  in 
water,  it  proves  in  part  volatile  by  the  heat  in  which 
water  boils  :  by  ftrong  continued  co&ion,  it  may 
at  length  be  totally  diffipated  along  with  the  watery 
vapour. 

Some  differences  are  obferved  in  the  quantity  of  the  Experi- 
acid  and  alcali  necefiary  for  the  faturation,  and  in  the 
phenomena  attending  the  procefs*  according  as  the  tion  of  th 
plain  or  cauftic  alcali  is  ufed,  and  according  to  the  alc*- 
manner  in  which  the  mixture  is  performed.  1  pre-  vitriolic 
pared  a  cauftic  alcali,  by  mixing  one  ounce  of  pure  acid, 
alcaline  Salt  with  two  ounces  of  Quick-lime,  boiling 
the  mixture  in  frefh  parcels  of  water  till  the  liquor 
no  longer  acquired  any  faline  tafte,  then  filtering 
the  feveral  deccdions,  and  evaporating  them  together 
to  drynefs.  The  dry  Salt  weighed  two  fcruples  and 
a  half  more  than  the  alcali  employed ;  and  the  re¬ 
maining  Lime  weighed  a  drachm  lefs  than  at  firft. 

To  a  drachm  of  this  cauftic  Alcali,  rubbed  into 
powder.  Spirit  of  Vitriol  was  added  by  degrees,  till 
the  Salt  was  diftblved  and  the  effervescence  ceafed  : 
the  quantity  of  the  Ipirit  neceftary  for  this  purpofe  * 
was  two  drachms.  During  the  effervefcence,  a  bright 
brown ifti  earth  fell  to  the  bottom,  which  weighed, 
when  dry,  three  grains  :  the  filtered  liquor  deposited 
in  evaporation  firft  five  grains  and  a  half  of  white 
earthy  creme,  and  afterwards  five  grains  of  ayeliowifh 
one  :  the  dry  Salt  weighed  tvyo  fcruples  and  eight 

U  4  grains. 
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V itr.  grains.  During  the  faturation  arofe  an  abominable 
Alca-  urinous  fmell,  from  which  the  exficcated  Salt  was  not 
lies.  wl10]}y  free. 

On  inverting  the  order  of  mixture,  and  adding  the 
Alcali  by  degrees  to  the  acid  fpirit,  fourteen  grains 
of  the  former  were  found  fufficient  for  faturating  two 
drachms  of  the  latter.  The  lame  kind  of  ftench 
arofe  during  the  effervefcence  as  in  the  foregoing  ex- 
periment,  and  a  blackiih  grey  matter  fell  to  the 
bottom,  amounting  when  dry  to  fourteen  grains  :  the 
filtered  liquor  left  on  evaporation  a  dry  Salt,  weighing 
half  a  drachm  all  but  half  a  grain. 

I  repeated  both  thefe  experiments  with  a  pure 
fixed  Alcali.  A  drachm  of  this  required  for  its  fa- 
turation  three  drachms  of  Spirit  of  Vitriol  :  the  li¬ 
quor  left  nothing  confiderabie  on  filtration,  and  being 
afterwards  evaporated,  yielded  of  dry  Salt,  partly 
cryftalline,  four  fcruples  wanting  one  grain. 

On  inverting  the  procedure,  and  taking  three 
drachms  of  the  acid  fpirit  firft,  one  drachm  and  nine 
grains  of  the  pure  Alcali  were  neceffary  for  the  fatu- 
ration,  and  half  a  drachm  of  a  white  Precipitate  fell 
to  the  bottom  :  on  evaporating  the  filtered  liquor, 
the  dry  Salt,  cryitals  and  all,  weighed  two  fcruples 
and  two  grains. 

When  the  alcaline  Salts  were  previoufiy  diffolved  in 
water,  fome  further  differences  were  obferved.  A 
drachm  of  cauitic  Alcali  diffolved  in  half  an  ounce 
of  diftilled  water,  required  for  its  fatu ration  juft  two 
drachms  of  Spirit  of  Vitriol,  as  the  fame  quantity  of 
the  Salt  had  done  in  its  dry  ft  ate :  but  no  urinous 
frnell  was  here  perceived,  and  a  fcruple  of  a  reddifii 
earthy  matter  precipitated.  The  filtered  liquor  eva¬ 
porated  a  little,  gave  eighteen  grains  of  cryitals,  and 
the  remainder  infpiffated  gave  fixteen  grains  of  dry 
Salt. 

On  the  other  hand  two  fcruples  of  Spirit  of  Vitriol 
being  faturated  by  gradual  additions  of  the  cauftic 
alcaline  folution,  two  fcruples  and  eight  grains  of 
the  Alcali  were,  found  fufficient  :■  during  the  effe- 

•  '■  -  -  vefcence. 
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vefcence,  there  fell  half  a  drachm  of  an  afh-grey  Vitr. 
Precipitate  :  the  filtered  liquor  gave  firfb  half  a  fcru-  Alca- 
ple  of  greyifh  cryftals,  and,  on  being  afterwards  LIES* 
evaporated  to  drynefs,  left  fifteen  grains  of  Salt.  v — 

A  drachm  of  pure  fixed  Alcali  diffolved  in  half  an 
ounce  of  diftilled  water,  required  to  faturate  it  three 
drachms  of  the  acid  fpirit,  and  gave  no  precipitation  : 
the  filtered  liquor  evaporated  a  little,  yielded  twenty- two 
grains  of  cryftals,  and,  on  further  evaporation,  two  fcru- 
ples  and  two  grains  of  Salt.  The  acid  being  taken 
firft,  and  the  alcaline  lolution  added  to  it,  two  fcru- 
pies  of  the  Alcali  completed  the  faturation ;  the 
liquor  being  filtered  and  evaporated,  eight  grains  of 
the  neutral  Salt  fell  in  form  of  a  Precipitate,  twelve 
and  a  half  cryfcallized,  and  twenty-fix  remained  upon 
continuing  the  evaporation  to  drynels.  Different 

The  neutral  Salt  compofed  of  vegetable  fixed  al-  preparing 
calies  and  the  vitriolic  acid,  is  commonly  called  vi-  vitrioiatei 
triolated  Tartar,  and  employed  in  medicine  as  an  ia5tar* 
aperient  and  gentle  laxative.  It  was  formerly  pre¬ 
pared  by  mixing  the  diluted  acid  with  a  dilute  fo¬ 
lution  of  the  Alcali,  fetting  the  liquor  after  due  eva¬ 
poration  to  cryftallize,  and  then  further  evaporating 
the  remainder  to  drynefs  :  by  this  method,  as  the 
exad  point  of  faturation  is  difficultly  hit,  the  Sait 
frequently  proved  too  acid  *,  and  hence  its  ufe  was 
by  many  practitioners  laid  afide.  Otto  Tachenius 
introduced  a  method  more  advantageous  to  the 
operator,  and  by  which  the  medicine  may  be  ef¬ 
fectually  fecured  againft  a  redundance  of  the  acid 
pr  the  Alcali  •,  *  inftead  of  the  acid  extra&ed  from 
Vitriol,  he  takes  a  folution  of  Vitriol  itfelf :  on  the 
addition  of  an  alcaline  Salt  to  this  folution,  the  acid 
of  the  Vitriol  lets  fall  the  metallic  part,  and  unites 
with  the  Alcali  into  the  neutral  Salt  required,  which 
is  recoverable  from  the  liquor  by  filtration  and  cry- 
ftallization.  It  was  a  conftderable  time  before  this 
method  was  received  in  practice,  nor  was  the  foun¬ 
dation  of  the  procefs  known  till  Stahl  difcovered  it. 

The  neutral  Salt  thus  prepared  was  called  a  regene- 
'  ’  ’  rated 
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Vitr.  rated  Vitriol,  and  Salt  of  Vitriol,  fuppofed  by  Tache- 
Alca-  nius,  Boyle,  and  others,  to  yield  its  acid  in  diftilla- 
lies,  tion  in  the  fame  manner  as  common  Vitriol,  to  particri 
pate  of  the  metallic  matter  of  the  Vitriol,  whether  ferru- 
gineous  or  cupreous,  as  well  as  of  the  acid.  That  it  may 
participate  of  the  metal  when  incautioufly  prepared  is 
certain :  hence  it  frequently  occafioned  naufea,  Tick- 
nefs,  and  even  vomiting :  T achenius  himfelf  gives  it 
the  title  of  Sal  vomitivum .  Thefe  inconveniencies  de¬ 
pended  wholly  upon  the  proportion  of  Alcali  made 
ufe  of  being  too  fmall  to  faturate  all  the  acid,  and 
confequently  to  precipitate  all  the  metal. 

To  obtain  a  pure  and  perfect  neutral  Salt,  the 
Alcali  fhould  be  taken  in  over-proportion  ;  the  Vi¬ 
triol  is  firft  to  be  diffolved  in  boiling  water,  and  a 
folution  of  Potafli  or  other  fixed  alcaline  Salt  gra¬ 
dually  added,  till  the  faturation  appears  completed; 
fome  more  of  the  alcaline  liquor  is  then  to  be  pour¬ 
ed  in,  the  whole  ftirred  together,  the  liquor  fil¬ 
tered,  evaporated  till  a  pellicle  appears  upon  the 
furface,  and  then  fet  to  cryftallize.  By  this  means 
we  are  fecure  againft  any  metallic  taint,  and  as  to 
the  fuperfluous  Alcali  it  will  not  cryftaliize ;  fuch 
part  of  the  Alcali  as  may  adhere  fuperficially  to  the 
cryftals  is  eafily  feparated  by  rinfing  them  in  water. 
The  liquor  which  remains  after  the  cryftallization  is 
to  be  further  evaporated,  and  fet  to  fiioot  again  : 
after  it  will  yield  no  more  cryftals  it  may  be  mixed 
with  frefti  ingredients  when  another  quantity  of  the 
Salt  is  to  be  prepared.  There  is  no  occafion  for 
purifying  the  Potafh  or  other  Alcali  for  this  ufe, 
as  it  will  be  effectually  purified  in  the  procefs  itfelf. 

This  is  the  moft  commodious  and  certain  me¬ 
thod  of  procuring  a  vitriolated  Tartar  perfectly  neu¬ 
tralized,  and  has  another  advantage  above  that  in 
which  the  diftilled  vitriolic  acid  is  ufed,  namely,  that 
the  fubtile  volatile  fpirit  of  the  Vitriol,  called  by 
Helmont  Gas,  which  is  difiipated  in  the  calcination 
of  the  Vitriol  previous  to  its  diftillation,  is  here  pre¬ 
ferred.  The  fame  neutral  Salt  may  be  obtained  by 
proceeding  in  like  manner  with  a  folution  of  Alum 

inftead 
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inftead  of  Vitriol ;  or  by  calcining  a  mixture  of  Vitr. 
Alum  or  Vitriol  with  a  fufficient  quantity  of  alca-  Alca- 
line  Salt,  and  elixating  the  compound  with  water,  LIES* 
the  acid  being  thus  transferred  from  the  earth  or' 
metal  into  the  alcaiine  Salt  as  well  as  when  folutions 
Of  them  are  mixed,  though  with  lefs  certainty;  or 
by  expofing  cloths  moiftened  with  alcaiine  leys  to 
the  fumes  of  burning  Sulphur;  or  by  melting  al- 
calies  with  Sulphur,  and  gently  calcining  the  mixt 
till  the  inflammable  part  of  the  Sulphur  is  difiipated  ; 
or  by  expofing  pure  alcaiine  Salts  for  a  length  of 
time  to  the  air.  The  neutral  Salts  obtained  by  all  Vitriolated. 
thefe  methods  are  perfectly  fimilar  to  one  another ; Nltre* 
the  acids  of  Sulphur,  of  Vitriol,  of  Alum,  and  that 
which  is  diffufed  through  the  atmofphere,  being  one 
and  the  fame. 

The  Nitrum  vitriolatum ,  otherwife  called  Area* 
num  duplication ,  Panacea  Holfatica ,  Sal  ducis  Holfa - 
Sal  de  duobus ,  &c.  is  no  other  than  a  vitri- 
dated  Tartar,  made  with  the  alcaiine  bails  of  Ni¬ 
tre,  which  is  the  fame  with  the  common  vegetable 
alcalies.  This  is  prepared  by  elixating  with  water  the 
matter  which  remains  after  the  diftill ation  of  the  ni¬ 
trous  acid  with  Vitriol,  the  acid  of  the  Vitriol  having 
expelled  the  acid  and  united  with  the  Alcali  of  the 
Nitre.  As  the  Vitriol,  however,  after  this  diftilla-  Sal  por¬ 
tion  retains  a  part  of  its  acid,  fo  as  to  diffolve  along chreft* 
with  the  neutral  Sait  in  water,  fome  Potafh  lhould 
always  be  added  to  abforb  the  acid  and  precipitate 
the  metal. 

The  fame  Salt  is  produced  by  deflagrating  Nitre 
with  a  due  proportion  of  Sulphur,  the  acid  of  the 
Sulphur  extricating  that  of  the  Nitre,  and  uniting 
with  its  alcaiine  bafis.  The  Salt  thus  prepared  is 
called  Sal  polychreftum ,  or  Nitrum  fulphuratum . 

Both  thefe  Salts,  though  received  in  the  fhops  as 
diftindl  ones,  are  found,  when  made  in  perfe&ion, 
to  be  fimilar  in  all  refpetts  to  one  another,  and  to  the 
i Tartarus  vitriolatus .  The  differences  fometimes  ob- 
ferved  in  them  are  entirely  cafual ;  the  Nitrum  fulphu¬ 
ratum 
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Vitr.  ratum  may  contain  a  portion  of  the  Nitre  unchanged  • 
Alca-  and  both  of  them,  if  the  Nitre  employed  particpated 
LrEs,  ot  Sea-falt,  will  hold  a  proportion  a  ble  quantity  of 
u  Sal  mirabile. 

Ojauber’s  Sal  mirabile ,  fo  called  by  its  firfc  difcoverer  Glau- 
Sak.  ber,  is  a  combination  of  the  vitriolic  acid  with  the 
alcaline  bafis  of  Sea-falt.  As  this  Alcali  is  very  dif¬ 
ferent  from  the  common  vegetable  Alcalies,  it  forms 
with  the  vitriolic  acid  a  different  neutral  Salt,  in  tafte 
more  bitter,  as  a  medicine  more  purgative,  eafily 
foluble  in  water,  and  when  diftolved  coagulating  on 
the  admixture  of  Spirit  of  Wine  ;  eafily  fufible  in 
the  fire,  and  difcharging  a  large  quantity  of  aqueous 
phlegm,  calcining  by  a  gentle  warmth  into  a  white 
powder.  This  Salt  is  prepared  from  the  matter  which 
remains  after  the  diftillation  of  Spirit  of  Sea-falt  with 
Gil  of  Vitriol  or  with  Vitriol  in  fubftance :  it  may  be 
obtained  alfo  from  the  refiduum  after  the  fubiimation 
of  Mercury-fublimate,  when  Sea-falt  and  Vitriol,  or 
its  acid  without  Nitre,  are  employed  in  that  pro- 
cefs. 

Vitriolic  The  vitriolic  acid  faturated  with  volatile  alcalies 
ammonia-  forms  a  neutral  ammoniacal  Salt,  called  Sal  ammo - 
macum Jecretum  (t). 

.(«')  Secret  Sal  ammoniac  t  or  s vitriolic  ammoniacal  Salt.']  This  Salt 
has  a  penetrating  pungent  tafte  ;  and  when  newly  prepared,  a  fulphure- 
ous  fmell,  greater  or  lefs  according  as  the  volatile  fpirit  made  ufe  of  was 
more  or  lefs  loaded  with  oily  matter.  It  readily  diffolves  in  water,  and 
in creates  the  coldnefs  of  the  liquor:  on  handing  for  a  little  time,  it 
begins  to  feparate  from  the  water,  and  vegetate  or  arife  in  efflorefcences 
rip  the  Tides  of  the  glafs  :  on  moderately  evaporating  the  folutjon,  the 
Salt  fhoots  into  fibrous  plates  like  feathers.  It  eafily  melts  in  the  fire, 
penetrates  the  common  crucibles,  and  in  glafs  veffels  fublimes  un¬ 
changed. 

On  expofing  to  the  fire  a  mixture  of  this  Salt  with  Sea-falt,  two  new 
combinations  happen  :  the  vitriolic,  acid  quits  the  volatile  Alcali,  and 
-urntes  with  the  fixed  alcaline  balls  of  the  Sea-falt  into  a  Glauber’s  Salt  ; 
whilft  the  marine  acid,  thus  di (lodged  from  its  own  bafis,  unites  with 
the  volatile  Alcali,  which  the  vitriolic  had  forfook,  into  a  com¬ 
mon  Sal  ammoniac.  .The  acid  of  Nitre  is  alio  in  like  manner  expelled 
by  the  vitriolic  ammoniacal  Sait.  On  adding  this  Salt  to  a  folution  of- 
any  calcareous  earth,  as  Chalk  in  the  nitrous,  marine,  or  vegetable  acids, 
the  vitriolic  acid  forfakes  its  Alcali  to  unite  with  the  earth,  with  which 
it  forms  a  klenitic  concrete,  which  renders  the  liquor  milky  or  curdly, 

and* 
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and,  on  {landing,  falls  to  the  bottom  :  by  this  mark,  the  vitriolic  is 
readily  diftinguifhable  from  the  other  ammoniacal  Salts,  thefe  making  » 
no  change  in  calcareous  folutions.  . 

This  Salt  is  called  fccret  or  philofopbic  Sal  ammoniac,  from  the  high  LIES, 
opinion,  which  fomeof  the  chemifts  have  entertained  of  its  activity  upon 
metals.  Mr.  Pott  has  given  feveral  experiments  on  this  lubjefl  in  the 
Berlin  Memoirs  ;  from  which  it  appears,  that  its  effects  have  been 
greatly  exaggerated  ;  that  it  difTolves  or  corrodes  in  fome  degree  all 
thofe  metals  which  Oil  of  Vitriol  difTolves,  but  has  no  effect  upon  thole 
which  that  acid  does  not  a6l  upon  by  itlblf. 

Gold  is  not  touched  in  the  leaft,  either  by  the  Salt  in  fufion  or  by  a 
folution  of  it  :  the  Salt,  added  to  a  i'olution  of  Gold  in  Aqua  regia 
otcafions  no  precipitation  or  change  of  colour.  On  melting  the  Salt 
with  inflammable  matters,  it  forms  a  fulphureous  compound,  which 
daifolves  Gold  in  fufion,  in  the  fame  manner  as  compofitions  of  Sulphur 

and  fixed  alcaline  Salt. - The  vitriolic  ammoniacal  Salt,  melted  with 

Silver,  corrodes  it  into  a  white  calx,  which  partially  difTolves  in  water  : 

it  likev/ife  precipitates  Silver  from  its  folution  in  Aqua  fords. - It 

a£ls  more  powerfully  on  Copper,  elevates  in  fublimation  a  part  of 
the  metal,  To  as  to  acquire  a  bluifh  colour  on  the  furface,  and  renders 
greatetl  part  of  the  reiiduum  foluble  in  water.  This  folution  appears 
colourleTs,  infomuch  that  it  could  not  be  fufpefied  to  hold  any  Copper  ; 
it  readily  difeovers,  however,  that  it  abounds  with  that  metal,  by  the 
blue  colour  which  it  atfumes  on  the  addition  of  volatile  alcalies,  and 
the  green  calx  which  fixed  alcalies  precipitate  :  in  evaporation  it  be¬ 
comes  green,  without  any  addition.  The  vitriolic  acid,  in  a  concen¬ 
trated  ftate,  remarkably  deflroys  the  colour  of  cupreous  folutions  :  if 
to  a  faturated  blue  ti nature  of  this  metal  in  volatile  fpirits,  Tome  Oil 
of  Vitriol  be  added,  the  blue  colour  will  inilantly  disappear,  and 
the  liquor  become  limpid  as  water:  on  adding  more  of  the  volatile 
fpirit,  the  colour  as  readily  returns. — — Iron  is  corroded  by  the  Salt  in 

fufion,  and  diffolved  by  boiling  in  a  folution  of  it. - -Zinc  diflolves 

more  freely  and  more  plentifully  —  Lead  unites  with  it,  but  does  not 
become  foluble  in  water  —  Tin  i-s  corroded,  and  a  fmall  portion  of  the 
calx  difTolves  in  boiling  water  —  Of  Regulus  of  Antimony  alio  a  fmall 
portion  is  made  foluble  :  alcalies  precipitate  from  the  folution  a  bluifh 
powder  —  Calcined  Bifmuth  ore,  treated  with  equal  its  weight  of  the 
Salt,  partly  diffolved  in  water  into  a  pale  red  liquor,  which  became 
green  from  heat,  in  the  fame  manner  as  tin&ures  made  from  that  ore 
by  Aqua  regia  :  the  undiffolved  part  yielded  ftill  with  fritt  a  blue  glai’s. 

■ - On  treating  Manganefe  in  the  fame  manner,  aluminous  cryflals 

were  obtained  *.  the  undiffolved  part  of  the  Manganefe  gave  ftill  a 
violet-purple  colour  to  Giafs. 
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CLASS  II. 

j  . 

Nitrous  acid  and  its  combinations * 

Nitr.  rrlHE  nitrous  acid  is  the  moil  limited  and  leaf! 

Acid.  A  frequent  in  the  earth  of  all  the  mineral  acids* 

It  is  feldom  met  with  in  any  combination  but  in  the  j 
tion.  U°”  neutral  Salt  from  which  it  receives  its  name,  and  ; 
feems  to  be  in  that,  rather  an  artificial  than  a  natu¬ 
ral  production  (fee  Nitre).  It  is  fuppofed  by  fome  s 
to  be  an  offspring  of  the  marine  acid,  with  little  i 
probability  ^  for  the  nitrous  acid  is  more  powerful 
than  the  marine,  expelling  it  from  alcaline  Salts  and  ; 
earths,  which  it  is  not  likely  it  fhould  do  if  it  re¬ 
ceived  its  origin  from  that  acid.  Others  fuppofe  it 
on  better  foundation  to  be  truly  the  vitriolic  acid,  I 
altered  by  putrefaction,  and  the  commixture  of  fome  j 
inflammable  matter.  In  proof  of  this  opinion,  an  j 
experiment  is  alledged,  in  which  the  nitrous  acid  ; 
returns  back  into  the  vitriolic  :  if  two  ounces  of  good  j 
Spirit  of  Nitre,  and  half  an  ounce  of  Oil  of  Turpen- 
tine,  be  digelted  together,  a  balfam  of  Sulphur  is  ' 
produced,  poflefling  all  the  properties  of  common  i 
balfam  of  Sulphur.  We  have  already  leen  that  Sul¬ 
phur  confifts  chiefly  of  vitriolic  acid ;  and  whence  f 
could  that  acid  be  here  furnifhed  but  from  the  j 
nitrous  ? 

General  The  concentrated  nitrous  acid  is  weaker  and  much  ! 
properties.  more  volatile  than  the  vitriolic.  It  is  in  part  diflh  i 
pated  by  the  addon  of  the  air  in  pungent  vapours,  J 
which  appear  before  their  difperfion  of  a  red  colour : 
in  diftillation  it  arifes  in  fumes  of  the  fame  colour.  J 
If  an  unftopt  bottle  of  this  fpirit,  and  one  contain-  j 
ing  a  volatile  alcaline  fpirit,  be  brought  near  to  one  i 
another,  the  vapours  of  the  two  liquors  unite  together,  J 
and  form  a  white  cloud  in  the  air.  An  ounce  of  ; 
the  concentrated  nitrous  fpirit  faturates  near  feven  j 

drachms  | 
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drachms  of  fixed  alcaline  Salt,  and  is  found  to  con¬ 
tain  about  two  drachms  and  a  half  of  pure  acid,  and 
five  and  a  half  of  water. 
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Article  I. 


Combination  of  the  nitrous  acid  with  inflammable 

fubflances. 

THE  nitrous  acid  mixed  with  diftilled  oils  raifes  Heat  and 
a  great  heat  and  effervefcence,  and  forms  with  wlttl 
them  a  thick  refinous  mafs  like  Turpentine.  If  the 
acid  is  highly  concentrated  and  mixed  all  at  once 
with  forne  of  the  more  fubtile  oils,  the  matter  burfts 
immediately  into  actual  flame  (k). 

It  raifes  likewife  a  violent  ebullition  and  heat  with  with  vi- 
Spirit  of  Wine  •,  but  this  mixture  is  never  obferved,  n.ous  fP1- 
as  fome  have  reported,  to  take  fire.  The  fafeft  way  nts’ 
of  mingling  thefe  liquors  is  to  pour  the  acid  fpirit  by 
a  little  at  a  time  into  the  vinous  :  if  the  mixture 
made  with  about  one  part  of  the  Spirit  of  Nitre  to 
eight  of  rectified  Spirit  of  Wine  be  digeftedfor  fome 
days,  and  then  diftilled  in  a  glafs  retort  with  a  very 
gentle  fire,  till  only  a  thick  mucilaginous  matter  re¬ 
mains,  the  diftilled  liquor  difcovers  a  grateful  fmell 
and  tafte  without  any  acidity,  and  hence  is  called 

dulcified 

(k)  Flame  from  nitrous  acid  and  oils .]  This  experiment  does  not 
fucceed  unlefs  the  acid  is  highly  concentrated,  and  even  when  it  is, 
there  are  few  oils  which  it  will  fire  with  certainty,  without  the  obfervance 
of  a  particular  circumftance  firft  difeovered  by  Mr.  Roue  lie,  and  com¬ 
municated  in  the  French  Memoirs  for  the  year  1747.  On  letting  fall 
into  the  oil  equal  its  quantity  of  the  acid,  the  mixture  efFervefces, 
fwells,  and  a  light  fungous  coal  arifts  :  a  little  more  of  the  acid 
poured  upon  this  coal  fets  it  inftantly  on  fire  :  by  this  method  almoft 
all  the  diftilled  oils  may  be  fired  by  Spirit  of  Nitre  of  moderate  ftrength. 

Exprefted  oils  alfo  may  be  let  on  fire  by  a  mixture  of  the  nitrous  acid 
with  an  equal  quantity  of  Oil  of  Vitriol  ;  the  ufe  of  which  laft  fieems 
to  be  to  abfoi’b  the  aqueous  humidity  of  the  nitrous,  and  thus  reduce 
it  to  a  greater  degree  of  concentration  or  ftrength  than  it  can  be  brought  to 
by  itfelf.  The  other  mineral  acids  raife  an  effervefcence  and  heat  with 
oils,  but  the  nitrous  is  the  only  one  that  produces  a&ual  flame  with 
them. 

The  nitrous  acid  mixed  with  powdered  ice,  remarkably  increafes 
its  coldnels  :  the  marine  acid  has  this  effe£l  in  a  fomewhat  lefs  degree, 
whilfl  the  vitriolic  produces  heat  with  ice. 


S°4 


Nitr. 

Acid. 


With 

Camphor. 


Pellagra 

lion. 


With  me 
tallic  fub 
itances. 


Mineral  Salts. 

dulcified  Spirit  of  Nitre.  I  have  often  obferved  this 
dulcified  fpirit  vary  in  quality  according  to  the  pu¬ 
rity  of  the  acid  and  vinous  fpirits  made  ufe  of, 
and  the  manner  of  preparation.  Some  of  the  dul¬ 
cified  fpirits  have  coagulated  watery  tindtures  of  the 
flowers  of  plants  ;  fame  have  weakened  or  deftroyed 
the  red  colour  of  the  tindture  of  daify  flowers,  whilfi: 
others  produced  neither  of  thefe  effedts. 

Two  ounces  of  the  concentrated  nitrous  acid  dif- 
folve  one  ounce  of  Camphor,  the  Camphor  imbibing 
the  ftronger  acid,  and  forming  with  it  an  oil  which 
floats  on  the  furface  of  the  more  phlegmatic  liquor. 
Silver  added  to  this  folution  throws  out  the  Cam¬ 
phor,  the  acid  diflfolving  the  Silver  in  its  place. 

If  the  nitrous  acid  be  combined  with  any  fubftance 
whatever,  that  will  detain  it  in  the  fire  fo  as  to  re¬ 
ceive  a  red  heat ;  on  the  contact  of  any  inflammable 
matter  in  that  itate  it  either  explodes  or  deflagrates, 
that  is,  burns  and  flafhes  with  a  hilling  noife.  All 
inflammable  fubftances,  as  bones,  hair,  &c.  and  me¬ 
tallic  bodies  that  abound  with  phlcgiiton,  occafion  a 
detonation  with  this  acid,  whether  added  to  combina-  * 
tions  of  it  in  the  fire  or  diiTolved  in  the  pure  acid,  and  i 
after  evaporation  urged  with  a  coniiderabie  heat.  The  ; 
acid  is  deftroyed  or  diffipated  during  the  deflagration.  ; 

Article  II. 


Combination  of 


the  nitrous  acid  with  metallic  bodies . 


rip  H  E  nitrous  acid  diflblves  or  corrodes  all  me-  • 
j[  tallic  bodies  except  Gold  •,  and  this  alfo  it  is  j 
enabled  to  dilfolve  by  a  fmail  admixture  of  marine  j 
acid.  Silver,  Copper,  Iron,  Lead,  QtficbfilveL>  Bif-  * 
muth,  and  Zinc,  are  more  readily  and  violently  f 
adted  upon  by  this  than  by  any  other  acid  :  with  Cop¬ 
per  it  forms  a  green,  with  Iron  a  reddifli,  with  Lead  I 
a  yellow,  with  the  others,  colourlefs  liquors.  Tin  it  1 
diflblves  imperfeddy,  and  Reguius  ot  Antimony  it  J 
only  corrodes  into  a  powder. 
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Its  adion  on  moft  metallic  bodies,  unlefs  the  metal  NiTr. 
is  cautiouily  added  by  little  and  little  at  a  time,  is  ac-  Acid. 
companied  with  a  confiderable  heat,  effervefcence,  « 
and  a  copious  difeharge  of  red  fumes,  which  are  found 
to  be  the  ftronger  and  more  fubtile  part  of  the  acid; 

Its  adion  is  moft  vehement  on  thole  metals  which 
apparently  contain  moft  inflammable  matter,  as  Zinc 
and  Iron :  Calces  and  croci,  or  metallic  bodies  de¬ 
prived  of  their  phlogiftic  principle  it  has  no  erfed 
on.  The  folutions  made  with  it  are  in  general  of  a 
bitter  and  very  naufeous  tafte. 

If  Silver  be  diflolved  in  this  acid  and  Mercury  General 
added  to  the  folution,  the  acid  will  depoflt  the  Sil-  affinities; 
ver,  and  diflolve  the  Mercury  in  its  place.  If  Lead 
be  added  to  the  mercurial  folution,  the  Mercury  will 
fall,  and  the  Lead  be  diflolved,  The  Lead  in  its 
turn  will  be  thrown  down  by  Copper,  the  Copper  by 
Iron,  and  the  Iron  by  Zinc.  Volatile  alcaline  Saks 
abforb  the  acid  from  all  the  metals,  and  ftxt  alcalies 
from  the  volatile.  The  nitrous  acid  diflodges  the 
marine  from  fome  of  the  metals,  as  Regulus  of 
Antimony,  but  the  marine  difunites  the  nitrous  from 
Mercury  and  Silver. 

,  1  *  • 

Article  III. 

Combination  of  the  nitrous  acid  with  alcaline  Satis . 

THE  nitrous  acid  faturated  with  volatile  alcaliess  with  ah 
forms  with  them  a  neutral  ammoniacal  Salt,  calies; 
which  feparated  from  the  watery  phlegm  by  cryftal- 
lization,  is  found  to  differ  remarkably  from  the  other 
Salts  of  this  kind,  in  being  perfedly  diffoluble  in 
highly  redifted  Spirit  of  Wine  ;  and  in  deflagrating 
when  conftderably  heated,  without  any  addition* 
efpecially  if  the  volatile  Alcali  employed  was  an  oily 
animal  fpirit :  from  this  property  it  received  the  name 
of  Nitrum  flammans .  This  acid  forms  with  the  alca¬ 
line  bafts  of  Sea-falt  a  neutral  Salt  which  {hoots  into' 
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cubical  cryftals,  and  hence  called  Nitrum  cubicum. 
With  vegetable  fixed  aicalies  it  cryftallizes  into  long 
hexangular  prifms,  the  common  Nitre  of  the  fhops. 


NITRE  or  SALTPETRE, 


Nitre. 


Of  the  an¬ 


cients. 


True  Nitre 
never  na¬ 
tive. 


Exifts  not 
in  waters 
or  in  the 


THE  Nitrum  or  Natrum  of  the  ancients,  which 
was  a  natural  production,  appears  from  the 
feveral  accounts  given  of  it,  to  have  been  very  different 
from  our  Nitre.  The  fpecimens  I  have  feen  dilco- 
vered  nothing  of  the  peculiar  properties  of  Nitre  or 
its  acid,  and  were  no  other  than  Sea-falt  mixed  with 
a  little  Alcali,  and  fometimes  Sal  ammoniac  and 
Borax. 

Nature  affords  no  perfedt  Saltpetre  :  the  accounts 
given  by  Boerhaave,  Lemery,  and  others,  of  Nitre 
being  found  native  in  the  Eaft-Indies,  of  its  lying  on 
the  furface  of  the  ground  in  open  fields  fo  as  to  be 
fwept  up  by  brooms,  are  neither  fupported  by  any 
good  authority  nor  confiftent  with  the  properties  of 
Saltpetre.  This  Salt  at  the  time  of  its  firft  pro¬ 
duction  is  fo  volatile,  that  in  open  fields  in  thofe 
warm  climates,  the  fun’s  heat  would  difiipate  it: 
how  can  it  ftand  the  rains  on  the  furface  of  the 
open  ground  ?  Whence  does  it  receive  the  vegetable 
Alcali,  which  is  the  bafis  of  Nitre,  and  which  does 
not  exift  in  the  mineral  kingdom  ?  We  may  be 
affured  that  cryftalline  Nitre,  from  the:  Indies,  or 
whence  foever  it  comes,  has  been  manufactured  by 
art  that  art  has  fupplied  its  alcaline  balls  and  re¬ 
duced  it  into  a  cryftalline  form.  The  acid  is  pro¬ 
duced  by  a  natural  procefs,  putrefaction  but  the 
Alcali  is  a  creature  of  art  alone :  we  fometimes  meet 
with  efflorefcences  of  earthy  matters  impregnated 
with  the  nitrous  acid,  but  very  different  from  true 
Nitre,  and  commonly  diftinguifhed  by  the  names  of 
Nitrum  calcar  earn  ^  Nitrum  murariumy  Aphronitram , 
and  Haiinitrum. 

Many  have  affirmed  that  a  perfeCt  Nitre  exifts  in 
waters,  and  in  the  atmbfphere  ^  but  experiment  dif- 
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covers  no  filch  Salt  in  either.  In  waters  the  Sal  Nitre. 
mirabile,  or  bitter  purging  Salt,  has  been  miftaken  v— 
tor  Nitre,  from  its  (hooting  into  crydals  of  a  fimilar 
figure.  That  thunder  and  lightning  proceed  from 
Nitre  is  a  groundlefs  prefumption  ;  and  that  the  firing 
of  gunpowder  can  impregnate  the  air  with  Nitre  is 
apparently  falfe  •,  the  didinguifhing  principle  of  the 
Nitre  in  the  compofition  of  gunpowder  is  dedroyed 
in  the  explofion. 

For  the  production  of  the  nitrous  acid  are  re- Its  produce 
quiiite  (1.)  putrid  or  putrefcible  matters,  either  oftoni 
the  animal  or  vegetable  kingdom  :  (2.)  certain  earths, 
as  lean  Clays,  Lime-done,  Gypfum,  the  rubbifh  of 
old  buildings,  £s fc.  and  (3.)  air.  The  putrifying 
matters  afford  an  oily  urinous  Salt :  the  ufe  of  the 
earths  feems  to  be  to  imbibe  and  retain  this  Salt* 
whild  the  air  ferves  not  only  as  a  neceffary  inftru- 
ment  of  put  refaction,  but  furnifhes  its  own  vitriolic 
acid,  which  being  intimately  blended  with  the  oily 
and  urinous  matter,  by  means  of  heat  and  the  mo- 
tion  of  putrefaction,  is  at  length  converted  into  ni¬ 
trous  acid. 

All  animal  and  vegetable  fubdances  Contribute  to 
the  production  of  Nitre,  in  fo  far  as  they  are  fufcep- 
tible  of  putrefaction.  Animal  fubftances,  as  being 
mod  difpofed  to  putrefy,  are  for  this  ufe  the  mod 
proper ;  and  the  foft  and  fluid  parts  more  fo  than  the 
folid  or  hard.  The  greated  quantities  of  Saltpetre 
are  produced  from  urine  and  dung)  whofe  drong 
tendency  to  putrefaction  renders  them  preferable  to 
any  other  matters*  Some  differences  ate  obferved  in 
the  excrements  of  different  animals  :  human  urine, 
the  urine  of  fheep,  goats,  and  horfes,  and  the  dung 
of  pigeons,  are  found  to  anfwer  bed.  The  leaves, 
flowers,  dalks  of  vegetables,  hay  and  draw,  law- 
dud,  (f?c.  are  mixed  in  the  compofition,  and  contribute 
more  or  lefs  to  the  effect  according  to  their  degree 
of  putrefcibility.  On  thefe  principles  Nitre  may  be 
produced  in  all  countries  ♦,  and  in  many  places  very 
advantageous  works  might  be  eftablifhcd  if  we  were 
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Nitre,  better  acquainted  with  the  manner  of  its  produc- 

Nitrous  Certain  earths  may  be  difpofed  to  this  procers,  and 
ferments,  improved  ib  as  to  afford  more  and  more  Nitre  by  the 
admixture  of  different  fubftances  which  may  properly 
be  called  nitrous  ferments.  Lime  appears  to  be  par¬ 
ticularly  ferviceable  in  this  intention.  The  following 
compofitions  are  proper,  (i.)  Lime,  fheeps  dung, 
fheeps  urine,  and  common  Salt.  (2.)  Lime,  Salt, 
rafped  horns  and  hoofs,  cuttings  of  leather,  and  other 
refufe  animal  fubftances.  (3.)  LIuman  urine  and 
Lime.  (4.)  Human  urine,  Lime,  Sait,  and  pigeons 
dunsr,  and  other  like  mixtures  of  Lime  and  Salt  with 
animal  matters.  (5.)  Compofitions  of  vegetables 
and  animals  together,  as  bitter  plants  boiled  in  urine 
and  poured  on  the  earth.  (6.)  Tartar,  Lime,  and 
urine.  (7.)  Lime,  preffmgs  of  grapes,  and  the  li¬ 
quor  of  dunghills.  (8.)  Wine  lees,  dunghill  liquor. 
Lime,  and  Salt.  (9.)  Tartar  and  Lime.  (10.)  Lime, 
Salt,  dunghill  liquor,  and  the  matter  remaining  after 
the  diftillation  of  Spirit  of  Wine.  ( 1 1.)  Lime,  Salt, 
urine,  dung,  and  martial  fcoria.  Thefe  com  poll  tions 
may  be  varied,  or  others  formed  on  the  fame  plan, 
as  different  circumftances  may  require  or  permit, 
where  ge-  A  nitrous  Salt  is  produced  without  much  affiff- 
ne rated.  ance  from  arg  in  places  where  putrefaction  is  going 
on,  in  grounds  frequently  trodden  by  cattle,  and  im¬ 
pregnated  with  their  excrements,  where  vegetables 
'  rot,  about  ilaughter-hoiues,  lay-ftalls,  and  in  bury- 

inff  grounds,  on  old  fhady  - walls  expofed  to  putrid 
vapours,  as  thofe  of  (tables,  pigeon-houfes,  privys, 
Hear  dunghills,  &c.  The  earths  into  which  the  pu¬ 
trid  matter  meft  readily  infinuates  itfelf  for  the  pro¬ 
duction  of  Nitre,  are  rather  of  the  lean  than  the  fat 
clayie  kind,  as  mud-walls,  Lime-ftones,  and  other 
abforbent  (tones.  Some  of  the  Saltpetre-makers, 
when  they  have  met  with  an  earth  fit  for  the  purpofe, 
fpread  it  in  the  neighbourhood  of  putrifying  matters, 
where  it  may  receive  the  putrid  vapours. 
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The  earth  is  of  no  further  ufe  in  this  procefs  than  Nitre 
as  a  matrix  to  imbibe  and  retain  the  nitrous  matter  : 
it  contributes  no  more  to  the  production  of  Nitre 
than  alcaline  Salts  to  the  production  of  the  water 
which  they  attract  from  the  atmofphere.  Though 
Sea-lalt  promotes  the  procefs,  it  does  not  appear  to 
furnifh  any  material  principle  to  the  Nitre,  and  feems 
to  be  of  no  further  ul'e  than  as  it  haftens  putrefaction. 

The  aerial  acid  intimately  blended  with  putrefcent 
exhalations  in  the  pores  of  fpongy  ftones  or  earths,  is, 
lb  far  as  we  can  judge,  the  true  parent  of  the  nitrous 


acid. 

The  nitrous  matter  thus  produced  is  by  no  means,  imperfect 
perfeCt  Saltpetre.  It  is  difiipated  from  the  earths  by  NlUe* 
the  fun’s  heat;  and  hence  Nitre- works  are  commonly- 
made  to  face  the  North,  and  the  largeft  quantities  of 
nitrous  matter  are  found  on  the  North-fides  of  walls. 

It  exhales  upon  ftrongly  boiling  the  earths  in  water. 
Extracted  by  water  it  does  not  cryftallize ;  the  liquor 
gently  evaporated  leaves  only  an  unCtuous  faline  mafs, 
which  liquefies  again  in  the  air.  With  inflammable 
fubftances  it  deflagrates  much  more  languidly  than 
true  Nitre.  To  convert  this  volatile  or  calcareous  in¬ 
to  a  perfeCt  Saltpetre,  by  fubftituting  a  pure  fixed 
alcaline  Salt  to  the  impure  volatile  or  earthy  matter 
here  combined  with  the  acid,  is  the  buflnefs  qf  art.  . 

In  molt  of  the  German  Nitre-works,  a  mixture  ofExtraaed 
two  parts  of  afhes  of  hard  wood  and  three  of  Quick- 
lime  is  ftratified  with  the  nitrous  earth,  in  large 
wooden  calks,  the  cock  at  the  bottom  being  kept 
clear  from  the  earth  by  a  balket  or  fome  ftraw  placed 
round  it.  The  vefiel  is  filled  up  with  hot  water,  the 
liquor,  after  Handing  for  fome  time,  drawn  off,  frefh. 
water  added,  and  this  reneated  fo  Ions;  as  it  extraCls 
any  faline  tafie.  The  elixated  earth  is  expofed  again 
for  fome  years  to  the  aCtion  of  the  air  and  putrid  ex¬ 
halations,  and  thus  becomes  again  impregnated  with 
Nitre.  Some,  inftead  of  intermixing  the  Lime  and 
afhes  with  the  earth,  fprinkle  an  alcaline  ley  upon 
the  earth  before  its  elixation,  or  mix  it  with  the  ley 
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drawn  from  the  earth.  In  fome  places  the  nitrous 
ley  of  tjie  very  fir  ft  running  js  fo  weak,  that  it  is  ne^ 
Ceffary  to  ufe  it  inftead  of  water  for  a  frefti  tub  of 
earth.— The  liquor  is  gently  boiled  down  to  a  due 
confidence,  and  then  let  to  cryftallize,  the  fcurn 
which  arifes  during  the  bojling  being  occafionally 
takqn  off.  The  workmen  judge  of  the  proper  con¬ 
fidence  for  cryftallization,  by  a  little  of  the  liquor 
poured  on  a  cold  Iron  quickly  congealing  *  and  of 
Its  being  diffidently  fatura ted  with  the  alcaline  addi¬ 
tion,  by  the  dry  matter  quickly  deflagrating  on  a 
burning  coal.  The  liquor  which  remains  after  the 
cryftallization  is  further  evaporated  and  fet  to  fhoot 
again  :  when  nothing  more  will  fhoot,  it  is  poured 
Upon  frefti  nitrous  earths,  or  employed  for  the  pre¬ 
paration  of  Magnefia,  of  which  hereafter. -r— -Trial 
has  been  made  of  alcaline  Saits  by  themfelves,  and  of 
Lime  by  itfelf  *,  but  neither  of  them  fucceeded  fo  well 
as  a  mixture  of  the  two,  either  for  forming  Nitre  with 
the  nitrous  ley,  or  with  the  pyre  nitrous  acid  alone, 
Lime  alone  does  not  cryftallize  ;  with  alcalies  alone, 
the  cryftals  prove  1  mailer  and  of  a  {harper  and  lefs 
agreeable  tafte  than  when  Lime  is  added. 

Saltpetre  is  at  prefent  prepared  and  refined  in  ai¬ 
med  ad  countries,  not  only  in  the  Eaft-Indies,  but 
in  feveral  part§  of  Europe,  as  Mufcovy,  Poland, 
Sweden,  Denmark,  England,  France,  Bohemia,  Ger¬ 
many,  The  Nitre  produced  at  different  works  dif¬ 
fers  in  degree  of  purity ,  it  has  naturally  an  admix¬ 
ture  of  the  Sea- fait  employed  in  the  compofitions 
from  which  it  is  made  :  oftentimes  a  quantity  of 
Alum  is  fraudulently  mixed.  It  is  purified  by  folu- 
tion  in  water,  filtration,  and  cryftallization  :  the  pure 
Nitre  fnoots  firft,  the  Sea- fait  and  other  heterogene¬ 
ous  matters  remaining  diffolved  :  fome  add  to  the  fo- 
I'Ufion  a  little  alcaline  lev  or  Quick-lime ;  others  a 
fmalj  portion  of  Alum,  which  occafions  the  cryftals 
fo  be  kfger.  For  fire- works  the  Nitre  is  diftolved 
jn  Vinegar,  whofe  inflammably  matter  is  fuppofed  to 
promote  the  detonating  potyet  of  the  Nitre-  In  the 
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arfenal  at  Paris,  Saltpetre  is  refined  to  different  de-  Nitre. 
grees  of  purity  :  of  this  manufacture  a  pretty  full  ac-  v— — 
count  is  given  by  Lemery. 

The  purity  of  Saltpetre  is  commonly  judged  from  Marks  of 
the  crydals  being  large  and  long,  colourlefs,  tranf- its 
parent,  free  from  knots  or  protuberances,  and  from 
their  crackling  when  held  in  the  warm  hard.  Cubi¬ 
cal  cryfcals  are  a  mark  either  of  common  Salt  itfelf, 
or  at  lead  that  the  nitrous  acid  is  combined  with  the 
Alcali  of  common  Salt  inftead  of  a  vegetable  Alcali. 

Their  crackling  or  flying  about  when  laid  on  a  bump¬ 
ing  coal  is  a  more  certain  mark  of  Sea- fait,  and  their 
fweiling  up  into  bliders  after  burning,  of  Alum. 

Some  require  the  Nitre  to  burn  totally  away,  and 
look  upon  fuch  as  leaves  any  refiduum  to  be  impure ; 
but  the  pured  Nitre  leaves  always  a  refiduum,  though 
we  feldom  find  much  remaining  upon  the  coal,  great- 
ed  part  of  it  fputtering  about  and  running  off.  The 
purity  is  mod  fatisfadtorily  determined  by  rediflfolv- 
ing  and  crydallizing  the  Nitre,  and  comparing  the 
firit  and  lafb  crydals  together  *,  and  by  examining 
what  kind  of  fpirit  they  afford. 

Pure  Nitre  (1.)  dilfolves  in  lefs  than  feven  times  its  General 
weight  of  water.  (2.)  It  has  a  cooling  tade,  and  ProPerties* 
increafes  the  coldnefs  of  water  in  its  diflblution.  (3.) 

It  melts  with  a  lefs  degree  of  heat  than  mod  of  the 
other  Salts,  and  flows  thin  as  water.  (4.)  It  bears  a 
melting  heat  for  a  confiderable  time  without  loflng 
any  of  its  acid,  but  at  length  parts  with  a  little,  as 
appears  from  its  growing  moid  on  expofure  to  the 
air,  its  alcaline  principle  now  prevailing :  the  whole 
quantity  of  the  acid,  however,  can  fcarcely  be  expel¬ 
led,  or  not  without  a  very  long  continuance  of  in- 
tenfe  fires  with  frequent  alternations  of  cold.  (5.)  It 
does  not  take  fire  of  itfelf  how  drongly  foever  it  is 
heated,  but  immediately  deflagrates  on  the  contact  of 
inflammable  matter,  whether  vegetable,  animal,  or 
mineral.  (6.)  It  does  not  deflagrate  with  fluid  fub- 
dances  till  their  aqueous  part  is  evaporated.  (7.)  It 
deflagrates  with  the  imperfect  metals  and  femimetals, 
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Nitre,  diffipates  their  phlogifton,  and  changes  them  into  a 
calx.  It  is  the  true  teft  of  inflammable  matters,  ex¬ 
tricating  and  burning  with  the  inflammable  principle 
wherever  it  is  to  be  found.  (8.)  In  the  aft  of  defla¬ 
gration  the  acid  of  the  Nitre  is  defliroyed  •,  the  va¬ 
pours  which  exhale  are  urinous,  and  the  matter  which 
remains  is  the  fixed  alcaline  Salt  of  the  Nitre.  (9.) 
Inflammable  fubftances  are  incapable  of  themfelves 
of  burning  without  air  :  by  the  addition  of  Nitre  they 
burn  in  vacuo.  If  the  air,  however,  is  fo  perfeftly 
exhaufted  as  that  the  coaly  matter  will  not  catch  the 
fire,  the  Nitre  in  fuch  cafe  will  not  kindle  it.  ( 10,) 
Nitre  froths  up  greatly  in  the  fire  on  the  admixture 
of  fixed  alcaline  Salt  or  Borax,  particularly  the  lat¬ 
ter.  (11.)  In  diftillation  its  acid  arifes  in  deep  red, 
garnet-coloured  vapours.  (12.)  Though  produced 
by  putrefaftion,  it  refifls  putrefaftion  the  mofi  pow¬ 
erfully  of  all  the  Salts.  It  gives  a  red  colour  to  ani¬ 
mal  fiefh. 


Nitrous 
P  lit  In  ve¬ 
getables, 
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The  principal  confu motion  of  Nitre  is  \n  the 
making  of  gunpowder,  and  in  compofitions  for  fire¬ 
works  ;  for  this  laft  ufe,  the  workmen  have  a  com¬ 
modious  method  of  reducing  large  quantities  into  a 
powder;  called  Saltpetre  meal,  by  diflblving  it  in  a 
little  water,  evaporating  the  folution,  and  keeping 
the  matter  conftantly  fbirring  with  a  wooden  fpatula 
during  the  exficcation.  This  Salt  is  employed  alfo 
in  the  refining  of  metals,  in  dying,  in  the  compofi- 
tion  of  the  coloured  piaffes,  for  heightening  and  cal- 
ling  forth  latent  colours,  for  preferving  provifions,, 
and  fundry  other  mechanical  and  oeconomical  ufes. 
The  dungs  which  improve  the  fertility  of  land,  feem 
to  produce  that  effeft  by  virtue  of  the  nitrous  mat¬ 
ter  generated  from  them  by  the  air.  Wherever  we 
meet  with  a  true  nitrous  Salt  in  vegetables,  we  may 
be  fure  that  the  plant  has  grown  in  a  rich-dunged 
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the  plants  which  grow  on  thofe  fpots  fhall  be  impreg-  Nitre* 
nated  with  a  nitrous  Salt,  whilft  others  of  the  fame ' — 
kind,  growing  in  an  undunged  part  in  their  neigh¬ 
bourhood,  fhall  have  none.  We  often  obferve  thefe 
differences  in  fumitory,  tobacco,  particularly  its 
ftalks,  the  plants  which  grow  on  walls,  and  the 
thatch  of  houfes,  &c. 

There  have  been  many  preparations  of  Nitre  con-  Medicinal 
trived  for  medicinal  ufe,  but  pure  Nite  itfelf  is  pre-§^s^a" 
ferable  to  them  all,  and  has  a  better  claim  to  the  title 
of  a  polychreft  Salt  than  any,  either  of  its  own  pre¬ 
parations  or  of  thofe  ot  other  Salts.  See  Stahl’s 
Menjts  mart  ms,  de  ufu  Nitri  medico  poly  chr  eft  0 , 

Some  diffolve  Nitre  in  vegetables  juices,  infufions,  infuceated 
or  decodblons,  and  cryftallize  it  afrefh  :  the  Nitre  thus 
inftuccat'ed  as  it  is  called,  is  diftinguifhed  by  the  name 
of  the  plant  whofe  juice,  &c.  has  been  ufed  •,  Nitrum 
rofatum ,  violatum,  papaver  atum,hordeatum,  &c.  Such 
preparations  are  at  belt  unneceffary ;  for  if  the  Nitre 
is  fuppdied  to  retain  any  thing  of  the  vegetable,  the  ad¬ 
vantage  expe&ed  from  thence  may  be  obtained  with 
greater  certainty  by  exhibiting  an  infufion  or  other 
fuitable  preparation  of  the  vegetable  along  with  the 
Nitre.  When  diffolved  in  the  juices  of  faline  plants, 
as  that  of  forrel,  the  Nitre  will  evidently  retain  a 
portion  of  the  effential  fait  of  the  herb,  and  in  this 
cafe  is  called  Nitrum  ejfentificatum :  but  here  alfo  it  is 
fnrely  more  advifable  to  mix  the  pure  effential  Salt 
with  a  certain  determinate  quantity  of  pure  Nitre. 

The  Nitrum  caheElicum ,  or  Nitrum  chalybeatum ,  is  a-Chalybea- 
mixture  of  Nitre,  Arcanum  duplicatum ,  and  Vitriol  ofteci* 

Iron, diffolved  and  cryftallized  together, — Nitrum  nitra - 
turn ,  or  Draco  fortificatus ,  is  made  by  adding  Spirit  0fNrtrated“ 
Nitre  to  a  folution  of  Nitre,  in  the  proportion  of  about 
half  an  ounce  of  the  fpirit  to  an  ounce  of  the  Salt,  or 
diffolving  the  Salt  in  the  acid  fpirit,  and  then  cryftalli- 
zing.  Some  cohobate  the  acid  feveral  times  upon 

the  Nitre. - Nitrum  regeneratum ,  or  'Tartar us  nitratus.  Regenera- 

is  prepared  by  faturating  fpirit  of  Nitre  with  fixt  al-  Led* 
caline  Salt,  and  cryflaliizing  the  neutralized  liquor. 

The 
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The  Salt  thus  prepared  is  fomewhat  fharper  than 
common  Nitre  *  boiled  for  fome  time  in  a  Tin  veffei,  it 
fenfibly  corrodes  the  Tin  j  an  effect  never  obferved 
from  common  Nitre  :  by  the  addition  of  Lime,  or 
rediffolution  in  Lime-water,  it  lofes  this  acrimony, 
and  becomes  indiftinguifhable  from  pure  Nitre. 

Nitrum  tabulatum ,  praeparatumy  fulpburatum. ,  Rotula 
nitri ,  Cry  ft  alius  miner  alls.  Lapis  or  Sal  prunella ,  is 
made  by  melting  a  quantity  of  Nitre  in  a  crucible, 
and  injecting  upon  it,  when  in  thin  fufion,  fome 
Towers  of  Sulphur,  in  the  proportion  of  about  a 
drachm  to  an  ounce  of  Nitre :  when  the  deflagration 
is  over,  the  fluid  matter  may  be  taken  up  with  a 
tobacco-pipe  or  other  like  inftrument,  and  dropt 
upon  a  Copper-plate  fo  as  to  form  it  into  little  cakes. 
The  Sulphur  fhould  be  injedted  by  a  fmail  quantity 
at  a  time  :  fome  ufe  Sulphur  in  the  mafs,  and  throw 
in  a  whole  piece  at  once,  but  I  have  feen  dangerous 

confequences  from  this  pradlice. - -In  this  procefs, 

the  acid  of  the  Sulphur  expels  a  part  of  that  of  the 
Nitre,  and  unites  with  a  proportionable  quantity  of 
the  Alcali  into  a  vitriolated  Tartar ;  fo  that  the  pre¬ 
paration  is  no  other  than  a  mixture  of  Nitre  and  vitrir 
dated  Tartar  in  uncertain  proportions,  different  ope¬ 
rators  employing  different  quantities  of  Sulphur. 
Where  a  mixture  of  thefe  Salts  is  wanted,  the  ratio¬ 
nal  prefcriber  will  never  diredb  fuch  a  precarious 
compofition,  whilft  the  two  Salts  are  to  be  had  fe- 
parately,  af}d  may  be  readily  mixed  together  in  luch 
proportions  as  he  fhall  think  fit. 

The  Arcanum  duplicatum ,  Sal  catholicum ,  fapientia , 
antifebrile ,  de  duabus ,  &c.  is  compofed  of  the  Alcali 
of  Nitre  and  the  acid  of  Vitriol,  remaining  after  the 
diftiilation  of  the  nitrous  fpirit  with  Vitriol  or  its  acid. 
(See  p.  3  20.)  The  alcaline  bafis  of  Nitre  differs  from 
the  common  alcaline  Salt  made  from  Tartar,  only 
in  having  a  fmail  admixture  of  calcareous  earth.  We 
have  formerly  feen  that  the  acid  of  Vitriol  forms  with 
this  earth  a  concrete  not  diffoluble  in  water,  and  which 
tonfequently  cannot  be  retained  in  the  preparation  ; 
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fo  that  the  Arcanum  duplicatum  appears  from  its  com-  Nitre. 
pofition,  as  well  as  from  experiments  made  upon  it,  s— 
to  be  entirely  the  fame  with  vitriolated  T artar. 

A  combination  of  the  Alcali  of  Nitre  with  the  acidsaipoly- 
of  Sulphur  is  commonly  called,  from  ignorance  ofchreft* 
its  real  nature,  Sal  poly chreftum.  This  is  prepared  from 
equal  parts  of  Nitre  and  flowers  of  Sulphur  mixed 
together,  inje£ted  by  degrees  into  a  red-hot  crucible, 
kept  in  the  Are  for  fome  time,  when  grown  cold  elix- 
ated  with  water,  filtered,  evaporated  and  cryftallized. 

A  Salt  prepared  in  the  fame  manner  from  equal  parts 
of  Nitre,  Sulphur,  and  crystals  of  Tartar,  is  faid  by 
Senac  to  be  the  Sal  polychreit  of  Seignette.  Monf  Pe¬ 
tit  has  given  feveral  curious  experiments  of  the  vege¬ 
tation  or  efflorefcences  of  thefe  kinds  of  Salts  in  their 
cryftallization. 

The  Nitrum  antimoniatum  or  anodynum  miner ale ,  isAntimom- 
a  neutral  Salt  obtained  by  cryftallizing  the  firft  wafh-  ated  Nltrc‘ 
ings  of  diaphoretic  Antimony  (p.  209).  It  is  fo  ex¬ 
tremely  uncertain  in  quality,  that  the  phyfician  can 
never  trufl:  to  it,  being  fometimes  an  Arcanum  dupli- 
catum ,  or  Sal  polychreft,  fometimes  a  mixture  of 
that  Salt  with  unchanged  Nitre,  impregnated  more 
or  lefs  with  the  reguline  part  of  the  Antimony.  We 
may  readily  diflinguilh  its  containing  Nitre,  by  its 
deflagrating  on  burning  coals.  This  Nitre  may  be 
diftinguiftied  from  pure  Nitre  by  grinding  a  little  of 
it  in  a  mortar  with  Alum  or  Vitriol,  when  the  anti- 
moniated  Nitre  will  immediately  yield  a  fmell  of 
Aqua  fortis,  which  the  common  Nitre  does  not ;  or 
by  diflolving  it  in  water,  and  adding  flrong  Spirit  of 
Vitriol,  which  will  precipitate  a  white  reguline  pow¬ 
der  from  the  antimoniated  Nitre,  but  throw  down 
nothing  from  the  pure. 

The  Nitrum  fixum  is  the  fixt  alcaline  Salt  of  Nitre,  Fixed  Ni- 
freed  from  its  acid  by  deflagration  with  inflammable trc* 
matters,  and  purified  by  folution  in  water,  filtration, 
and  evaporation.  As  vegetable  coals  deflagrate  with 
Nitre  more  readily  and  more  freely  than  the  moifter 
animal  fats  or  ether  like  matters,  thofe  are  made  choice 
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of  for  this  operation.  Some  melt  the  Nitre  firft  in  a 
crucible,  and  gradually  injedl  upon  it  powdered  Char¬ 
coal,  till  a  freffi  addition  occasions  no  further  defla¬ 
gration  upon  ftirring  the  matter  :  others  invert  the 
procedure,  injecting  the  Nitre  upon  the  ignited  Char¬ 
coal  ;  and  others  grind  both  the  ingredients  together, 
and  injedt  the  mixture  into  a  red-hot  crucible :  this 
laft  method  feems  to  be  the  belt.  The  perfedt  alca-r 
lization  of  the  Salt  depends  chiefly  on  the  due  pro^ 
portion  of  the  Charcoal  to  the  Nitre  ;  for  if  this  is 
not  hit,  a  part  of  the  Nitre  will  remain  unchanged. 
Three  parts  of  Nitre  are  commonly  diredted  to  one 
of  Charcoal ;  but  if  the  Charcoal  is  good,  fix  or  fe- 
ven  parts  of  Nitre  will  not  be  more  than  fufficient, 
and  the  Nitre  will  be  more  perfectly  alcalized  than  if 
its  proportion  was  lefs.  It  is  very  difficult  to  deflroy 
the  acid  by  one  operation  fo  effedhially  as  that  the 
remaining  Salt  ffiall  not  yield  red  nitrous  vapours  on 
the  affufion  of  Oil  of  Vitriol :  hence  Hoffman  was 
Jed  to  affirm,  that  fixt  Nitre  differs  from  the  com¬ 
mon  fixed  Alcalies.  When  fully  alcalized,  it  is  in 
all  refpedls  the  fame,  and  yields  like  them,  not  red 
but  white  fumes  with  the  vitriolic  acid.  A  part  of 
the  acid  of  the  Nitre  feems,  in  the  deflagration,  not 
to  be  diffipated  or  volatilized,  but  fixed  and  con¬ 
verted  into  an  Alcali :  flxteen  ounces  of  pure  cryffal- 
line  Nitre  copfift  of  about  eight  ounces  of  water,  four 
ounces  of  pure  acid,  and  four  of  Alcali :  if  this  quan¬ 
tity  of  the  Salt  be  deflagrated  with  three  or  four  ounces 
of  Charcoal,  which  fcareely  yield  four  or  five  grains 
of  Alcali,  eight,  ten,  and  if  the  operation  is  care¬ 
fully  performed,  even  twelve  ounces  of  pure  alcaline 
Salt  will  be  obtained. 

Nitre  deflagrated  in  the  fame  manner  with  Tartar, 
is  reduced  like  wife  into  an  alcaline  Salt,  which  here 
receives  an  addition  from  the  Alcali  furnifhed  by  the 
Tartar.  When  the  Nitre  and  Tartar  are  taken  in 
equal  quantities,  nearly  all  the  Nitre  is  alcalized,  and 
a  white  Salt  remains,  called  extemporaneous  Salt  of 
Tartar:  if  the  quantity  of  the  Nitre  is  double  to 
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that  of  the  Tartar,  great  part  of  the  Nitre  continues  Nitre. 
undeftroyed  :  on  the  other  hand,  if  the  quantity  of 
Tartar  is  double  or  treble  to  that  of  the  Nitre,  all 
the  Nitre  is  deftroyed  or  alcalized,  but  great  part  of 
the  Tartar  is  converted  only  into  a  black  coal,  the 
Nitre  being  inlufficient  to  burn  out  all  its  inflamma¬ 
ble  matter.  This  laft  compound  is  the  common  re¬ 
ductive  Flux  for  metals  among  the  chemifts,  gold- 
fmiths,  aflayers,  &c.  and  diftinguifhed  from  its  co¬ 
lour  by  the  name  of  black  flux  :  the  coal  of  the  Tar-  Black  flux, 
tar  fupplies  the  inflammable  principle  neceflfary  for 
the  revival  of  metallic  calces  :  and  the  Alcali  fur- 
nifhed  by  the  Nitre  promotes  their  fufion.  Both  the 
black  Flux  and  the  white  Salt  are  commonly  pre¬ 
pared  by  grinding  the  Nitre  and  Tartar  feparately 
into  powder,  then  mixing  them  together,  and  fetting 
them  on  fire  in  an  Iron  mortar,  without  applying  any 
other  heat  than  that  which  arifes  from  their  own  de¬ 
flagration.  It  is  remarkable  in  this  procefs,  that 
though  both  the  ingredients  feparately  yield  an  acid 
fpirit,  yet  here  no  marks  of  acid  are  to  be  perceived, 
the  vapour  which  exhales  being  of  the  urinous  kind  *, 
and  that  though  Tartar,  when  calined  by  itfelf  to 
whitenefs,  leaves,  on  being  diflolved  in  water,  a  Very 
conflderable  quantity  of  earth,  yet,  when  thus  burnt 
white  by  Nitre,  it  almoft  totally  diflolves,  leaving 
fcarcely  any  earth  at  all.  The  elder  Geoffroy  feems 
to  claim  the  difcovery  of  a  volatile  urinous  fpirit  be¬ 
ing  produced  from  Nitre  and  Tartar,  in  the  French 
Memoirs  for  the  year  1717;  but  the  fame  obfervation 
was  made  by  Stahl  thirty  years  before. 

Nitre  is  alcalized  likewile  by  deflagration  with  CauftkNi- 
metallic  fubftances:  by  the  martial  Regulus  of  An-tre* 
timony  it  is  rendered  not  only  alcaline,  but  excef- 
fively  cauftic,  whence  its  name  Nitrum  caufticum.  A 
like  effect  is  produced  alfo,  but  in  a  lower  degree, 
by  filings  of  Iron,  by  Tin,  and  other  mineral  fub¬ 
ftances,  whofe  phlogifton  is  fixed  or  intimately  com¬ 
bined  in  the  compofltibn  of  the  fubjeft.  Schroder 
reports  that  Nitre  is  alcalized  by  Quick-lime,  but  on 
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Nitre,  trial  this  did  not  happen.  For  preparing  the  TtfitriM 
caufticum ,  nothing  more  is  required  than  to  mix  the 
Nitre  and  martial  Regulus  in  fine  powder,  and  ce^ 
ment  them  for  a  time  together. 

Magnefia  alba  (fo  called  in  diflinction  from  the 
plain  Magnefia  or  Manganefe,  which  is  employed  in 
the  making  of  Glafs)  is  a  white  very  fubtiie  powder* 
prepared  from  the  mother-ley,  or  the  liquor  which 
remains  after  the  firfb  cryflallization  of  rough  Nitre. 
It  was  introduced  as  a  medicine  about  fifty  years 
ago,  by  Count  di  Palma  at  Rome,  and  continued  a 
very  lucrative  fecret.  Sundry  other  preparations  dif¬ 
ferent  in  cdlour,  yellow,  brown,  and  violet  Magnefia 
were  likewife  vended  in  oppofition  to  it. — - — This  ce¬ 
lebrated  medicine  appears  to  be  no  other  than  a  cal¬ 
careous  earth  impregnated  with  a  minute  portion  of 
the  nitrous  and  marine  acids,  and  to  have  very  little 
claim  to  the  virtues  commonly  afcribed  to  it.  That 
the  mother-ley  contains  thofe  acids  is  evident  from 
its  yielding,  when  exficcated  and  diftilled  with  Oil  of 
Vitriol,  an  Aqua  regis.  The  matter  diffolved  in 
them  appears  to  be  chiefly  the  Lime  that  had  been 
added  in  the  extraction  of  the  Nitre :  if  an  alcaline 
Salt  has  been  employed  for  this  purpofe  without 
Lime,  no  Magnefia  will  be  obtainable  from  the  mo¬ 
ther-ley.  If  the  mother-ley  is  infpiffated  to  drynefs, 
and  then  calcined,  greateft  part  of  the  acids  is  expel¬ 
led  :  on  edulcorating  the  calx  with  water,  the  fmall 
portion  of  Nitre  or  Sea-falt  that  might  have  been 
retained ,  is  wafhed  off,  and  little  other  is  left  than 
the  mere  calcareous  earth :  this  is  the  celebrated 
Magnefia.  If  common  Quick-lime,  flaked,  dried, 
and  ground  into  fine  powder,  be  moiftened  with  a 
little  Spirit  of  Salt  and  Spirit  of  Nitre,  then  calcined 
and  edulcorated,  the  fame  Magnefia  will  be  obtained  as 
that  produced  from  the  mother-ley.  Hoffman  pro- 
pofes  g.  more  expeditious  and  commodious  method 
of  preparing  the  Magnefia  from  the  mother- ley  than 
that  above-mentioned,  by  precipitation  with  Oil  of 
Vitriol,  Oil  of  Tartar  per  deliquium,  or  Spirit  of 

Sal 
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Sal  ammoniac  •,  the  Precipitates  however,  obtained  Nitre. 
by  thefe  three  liquors,  will  not  be  entirely  the  fame  (/). 

The  Terra  foliata  nitri  is  made  from  alcalized  or  Terra  foli- 
fixed  Nitre  faturated  with  Vinegar,  in  the  fame  man- ata  nitri> 
ner  as  the  terra  foliata  tartan  from  Salt  of  Tartar. — 

The  Nitrum  ammoniac  ale  fixum  of  Wedelius  is  prepa¬ 
red  by  injecting  one  part  of  powdered  Sal  ammoniac 
upon  four  of  melted  Nitre.  —  A  mixture  of  four 
ounces  of  Nitre,  a  drachm  and  a  half  of  Borax,  a 
drachm  and  a  half  of  Sal  ammoniac,  and  a  fcruple  of 
flowers  of  Sulphur,  injected  gradually  into  a  red-hot 
crucible,  is  called  Nitrum  antifebrile. 

Having  now  gone  through  the  folid  preparations  Spirit  of 
of  Nitre,  we  proceed  to  the  fluid;  the  principal  of Nitre- 
which  is  the  acid  fpirit.  Nitre  committed  to  diftil- 
lation  by  rtfelf  flows  in  the  retort  like  water,  and  does 
not  give  over  any  fpirit.  The  antient  chemifts,  fup- 
poflng  the  extrication  of  the  add  to  be  prevented  by 
the  fuflon  of  the  Salt,  mixed  with  it  certain  earthy 
matters  to  divide  or  difcontinue  its  particles,  and  thus 
prevent  its  fuflon.  To  one  pound  of  Nitre  they  took 
fix  or  eight  pounds  or  more  of  red  Bole  or  Loam, 
diflolved  the  Nitre  in  water,  worked  up  the  powdered 
earth  with  this  folution,  and  formed  the  mixture  into 
balls  about  the  flze  of  pigeons  eggs :  thefe  were  dried 
in  a  warm  place,  put  into  earthen  retorts,  and  didd¬ 
led  in  a  reverberatory  furnace.  An  acid  fpirit  now 
arofe,  but  commonly  weak  and  in  fmall  quantity  : 

©n  elixating  the  refiduum  with  water,  it  was  found 

that 

(I)  Magnefia  alba.]  Magnefia  alba  differs  from  calcareous  earths  In 
two  remarkable  properties.  One  is,  that  it  is  not  convertible  by  fire 
into  Quick-lime,  the  true  criterion  of  earths  of  the  calcareous  kind  ; 
the  other,  that  it  diffolves  readily  in  the  vitriolic  acid,  into  a  limpid, 
bitter,  purgative  liquor,  whereas  calcareous  earths  concrete  with  that 
acid  into  an  infipid  and  indifibluble  felenites,  and  ail  the  other  earths 
that  dsifolve  in  it  form  auftere  ifyptic  compounds.  As  confiderablc 
quantities  of  Lime  are  mixed  with  nitrous  earths  previoufly  to  the  elix- 
ation  of  the  Nitre,  the  earth  obtained  from  the  mother-ley  may  often 
contain  a  portion  of  calcareous  earth,  or  even  confift  almoft  wholly  of 
that  earth  :  whence  probably  cur  author  was  milled  into  the  opinion  of 
this  earth  being  no  other  than  the  calcareous.  The  earth  which  makes- 
the  bails  of  the  purging  Salts  of  mineral  waters,  and  the  incinerated 
earths  of  vegetables,  are  a  pure  Magnefia.  See  page  294. 
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Nitre,  that  only  a  little  of  the  Nitre  had  given  out  its  acidf* 
fc— v-w  the  greateft  part  being  recoverable  in  its  original 
form,  and  having  fuffered  no  refolution  or  feparation 
of  its  principles,  The  Nitre  thus  recovered,  diftilled 
with  frefti  earth,  yields  more  fpirit ;  and  the  Nitre^ 
which  then  remains  unchanged,  treated  again  in  the 
fame  manner,  affords  more,  till  the  whole  quantity 
of  the  Salt  is  thus  refolved.  The  earth,  on  the  other 
hand,  which  has  once  been  ufed,  though  perfectly 
freed  by  water  from  all  remains  of  the  Salt,  if  mixed 
a  fecond  time  with  Nitre,  will  never  extricate  any 
more  of  its  acid ;  a  proof  that  the  expulfion  of  the 
acid  depends  not  upon  the  divifion  or  difcontinuation 
of  the  Nitre,  for  the  earth  divides  it  now  as  effedtu- 
ally  as  at  ffrft,  but  on  fome  particular  matter  in  the 
earth,  which  it  lofes  in  the  firft  operation.  The 
white  earths,  as  Chalk,  Lime,  calcined  bones,  to¬ 
bacco-pipe  clay,  &c ,  extricate  no  acid  from  Nitre 
even  on  the  firft  time  of  ufmg. 

Stahl  was  the  firit  who  difcovered  the  true  theory 
of  this  operation.  All  the  earths  which  extricate  the 
acid  of  Nitre  contain  vitriolic  acid;  and  it  is  on  this 
acid  that  the  effect  wholly  depends.  Hence  Vitriol 
itfelf,  as  containing  much  more  of  the  acid,  is  em~ 

Stayed  to  far  greater  advantage.  If  equal  parts  of 
litre  and  of  green  Vitriol,  calcined  to  yellownefs,  be 
committed  to  diftillation,  the  whole  of  the  nitrous 
acid  will  arife.  It  has  been  generally  fuppofed  that 
the  acid  of  the  Vitriol  comes  over  in  this  procefs  along 
with  that  of  the  Nitre ;  and  hence  the  diftilled  fpirit 
Aqua  for- is  called,  not  Spirit  of  Nitre,,  but  Aqua  fortis.  This, 
*ls*  however,  is  by  no  means  the  cafe,  the  fpirit,  if  the 
ingredients  have  been  duly  proportioned,  being  purely 
nitrous  :  all  the  vitriolic  acid  remains  united  with  the 
alcaline  bafis  of  the  Nitre,  and  forms  therewith  the 
neutral  Salt  called  Arcanum  duplicatum ,  or  vitriolated 
Tartar.  It  is  a  cliftingu idling  character  of  the  vitri¬ 
olic  acid  to  diflodge  both  the  nitrous  and  marine  from 
any  kind  of  alcaline  Salt,  and  to  unite  with  Alcali  in 
their  place* 
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The  makers  of  Aqua  fortis  in  Holland  ufe  for  the  Nitre. 
diddling  veflel  a  large  Iron  pot  with  an  earthen  head  ~ 
and  receiver,  and  keep  the  receiver  cool  by  a  con- 

ftant  application  of  cold  water. - They  commonly 

employ  rough  Saltpetre  without  purification *  and  as 
Saltpetre  in  this  date  almoft  always  participates  of 
Sea-falt,  the  nitrous  ipirit  receives  frotn  thence  a  pro¬ 
portionable  admixture  of  marine  acid.  The  Ead- 
India  Saltpetre  is  feldom  free  from  pepper-corns, 
draws*  and  other  vegetable  matters,  by  which  the 
Aqua  fortis  is  further  fouled.  When  uncalcined 
Vitriol  is  ufed,  fome  part  of  its  volatile  phlegmatic 
acid,  haftily  extricated  at  firft,  will  arife  without 
adling  upon  the  Nitre ;  and  if  the  Vitriol  is  taken 
in  a  larger  proportion  than  the  nitrous  Alcali  can 
faturate,  a  part  of  its  concentrated  acid  will  diitil 
towards  the  end  of  the  procefs.  Hence  Aqua  fortis 
as  commonly  prepared  is  very  feldom  pure,  as  is  well 
known  to  the  refiners,  who  feparate  Silver  from  Gold 
by  means  of  this  acid.  —  Pure  Aqua  fortis  or  Spirit 
of  Nitre  perfe&ly  diffolves  Silver  into  a  colourlefs 
tranfparent  liquor  :  a  mod  minute  portion  of  the  ma¬ 
rine  or  vitriolic  acids  added  to  this  folutibn,  renders 
it  milky,  extricating  a  part  of  the  Silver,  which  on 
Handing  fails  to  the  bottom  along  with  the  extra¬ 
neous  acid.  Hence  we  are  furnifhed  with  a  fure  me¬ 
thod  of  didinguifhing  whether  Aqua  fortis  participates 
of  thofe  acids,  and  of  purifying  it  from  them.  A 
little  foliation  of  Silver  made  in  the  pure  nitrous  acid, 
is  to  be  dropt  into  that  which  is  to  be  examined : 
if  any  milkinefs  or  cloudinefs  enfues,  we  may  be 
certain  that  the  Aqua  fortis  is  impure :  if  on  Hand¬ 
ing  till  the  milkinefs  has  fubfided,  another  drop  of 
the  folution  otcafions  no  frefh  cloudinefs,  we  may  be 
equally  fure  that  the  impurities  are  now  fepr  rated. 

Solution  of  Mercury  like  wife  precipitates  the  marine 
acid  from  Aqua  fortis  in  the  fame  manner.  Thefe 
experiments  are  a  further  proof  that  perfedt  Aqua 
fortis,  filch  a i  will  diffolve  Silver,  is  no  other  than 
Vol.  I.  Y  a  pure 
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Nitre,  a  pure  Spirit  of  Nitre,  fince  the  nitrous  acid  mixed 
with  either  of  the  others  will  not  diflfolve  it. 

Some  diftil  the  nitrous  fpirit  with  Alum  inftead  of 
Vitriol,  taking  two  parts  of  burnt  Alum  to  one  of 
Saltpetre,  Others  have  ufed  the  dilute  acid  fpirits 
previoufly  extracted  from  Vitriol  or  Alum  :  of  thefe, 
no  proportions  can  be  fixed,  as  the  fpirits  differ 
greatly  in  degree  of  flrength ;  if  the  nitrous  fpirit 
obtained  by  this  means  is  found  to  participate  of  the 
vitriolic  acid,  it  is  purified  by  drawing  it  over  again 
from  a  little  frefh  Nitre,  which  will  retain  that  acid  j 
if  it  proves  too  phlegmatic,  it  is  concentrated  by 
diftiliation  without  addition,  the  watery  part  arifing 
firft,  and  the  flronger  acid  remaining  behind.  The 
Spirit  of  Nitre  prepared  both  by  Alum  and  by  the 
pure  vitriolic  acid,  emits  red  fumes  in  the  air  like 
that  obtained  by  means  of  Vitriol ;  a  proof  that  thefe 
vapours  are  not  owing,  as  Lemery  fuppofes  them 
to  be,  to  a  Sulphur  imbibed  from  the  Vitriol,  or  to 
any  metallic  impregnation. 

The  flrongefl  fpirit  of  Nitre  is  obtained  mofl  com- 
modiou fly  by  means  of  the  concentrated  Oil  of  Vi¬ 
triol.  Pure  dry  N  itre,  reduced  into  powder,  is  put  into 
a  tubulated  retort  placed  in  Sand,  a  large  receiver 
clofely  luted  on,  and  fome  Oil  of  Vitriol  poured  in 
by  a  little  at  a  time,  through  the  tube  of  the  retort, 
which  is  to  be  clofely  flopped  after  each  addition. 
A  part  of  the  nitrous  acid  will  arife  without  the  ap¬ 
plication  of  any  heat :  after  the  fpontaneous  vapours 
have  ceafed,  the  fire  is  to  be  augmented  by  degrees 
till  nothing  more  will  come  over.  This  fpirit  is  ex¬ 
tremely  flrong,  fubtile  and  volatile,  and  requires  to 
be  well  fecured  from  the  air,  otherwife  its  more 
adtive  parts  will  foon  be  diflipated.  It  is  diflin- 
guifhed  by  the  names  of  Spirit  us  nitri  cone  entrains , 
Volatility  Fumans  ;  Glauberi ,  from  its  inventor  Glau- 
ber>  though  Boyle  alfo  claims  the  difeovery  ;  and 
ificus  or  InflammanSy  from  its  fetting  fome  efien- 
oils  on  fire  when  haflily  mixed  with  them, 
has  given  fome  experiments  of  this  kind  in 
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his  Obfervationes  phyfico- chymic <£ :  and  the  younger  Nitre. 
Geoffroy  in  the  French  Memoirs.  v* — 

Five  parts  of  powdered  Nitre  and  three  of  pow-  ciyflus. 
dered  Sulphur,  mixed  together  and  injefled  by  a 
little  at  a  time  into  a  tubulated  retort  furnifhed  with 
a  recipient,  yield  a  mixed  acid  fpirit,  compofed  of 
the  nitrous  and  vitriolic  acids.  This  is  called  Clyjjus  * 
and  when  Antimony  is  ufed  inflead  of  Sulphur,  Clyjfus 
antimonii.  They  are  both  of  them  very  infignificant 
preparations,  and  not  worth  the  making.  The  vi¬ 
triolic  acid  may  be  feparated,  and  the  fpirit  rendered 
purely  nitrous,  by  drawing  it  over  from  a  little  frefh 
Nitre. 

In  all  the  foregoing  diftillations,  the  nitrous  acid  Nitrous 
is  expelled  from  its  alcaline  bafis  by  the  more  powerful 
vitriolic.  1  here  are  methods  or  extricating  the  ni-  on, 
trous  without  the  intervention  of  that  acid :  if  Nitre 
and  fand  be  mixed  together  and  urged  with  a  ftrong 
lire,  the  Alcali  will  let  go  the  acid,  unite  with  the 
fand  and  melt  with  it  into  Glafs.  Arlenic  alio  ex- Blue  fpirit 
pels  the  acid  of  Saltpetre :  the  fpirit  obtained  by of  Nltre* 
means  of  this  concrete  differs  furprizingly  from  all 
the  others  in  an  excelnve  degree  of  volatility,  and  a 
deep  blue  colour.  See  page  218. 


CLASS  III. 

Marine  acid  and  its  combinations  * 

TFI E  marine  acid,  fo  called  from  its  being  dif-  Marine 
fufed  through  the  waters  of  the  ocean,  and  Acid. 
making  a  conftituent  part  of  the  neutral  Salt  fo 
plentifully  extracted  from  them  for  culinary  ufes,  is 
fuppofed  by  the  chemifts  to  be  an  offspring  of  the 
primordial  or  vitriolic  acid,  and  to  confift  of  that 
acid  combined  with  an  inflammable  and  a  mercurial 
or  arfenical  principle. 

This  acid  is  ftronger  than  any  of  thofe  of  the  ve- General 
getable  or  animal  kingdom,  but  weaker  than  the  ProPeities* 
vitriolic  or  the  nitrous,  di  (lodging  the  fonner  from  alca- 
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Marine  line  Salts  and  earths,  but  being  itfelf  difiodged  from 
Acid,  them  by  both  the  latter.  In  the  moft  concentrated 
'  ftate  in  which  we  can  eafiiy  colled:  it  from  other  bo¬ 
dies,  it  contains  about  feven  drachms  of  water  to  one 
of  pure  acid.  It  is  in  part  diffipated  by  the  adtion 
of  the  air  in  pungent  vapours,  not  of  a  red  colour 
like  thofe  of  the  nitrous  acid,  but  white.  It  arifes 
in  diftillation  alfo  in  white  fumes,  which  condenfe 
upon  the  fides  of  the  recipient  in  ftriae  like  Spirit  of 
Wine. 


Article  I. 


Combination  of  the  marine  acid  with  metallic  bodies . 


As  a  men- 
ftnium  of 
metals. 


Liquefci- 
fjility  of  its 
combina¬ 
tion  with 
metals. 


THE  marine  acid  eafiiy  difiblves  Zinc,  Iron, 
and  Copper.  It  ads  more  difficultly  on  Tin, 
and  fcarcely  ads  at  all  in  its  liquid  ftate,  though 
affifted  by  a  confiderable  heat,  upon  Silver,  Mercury, 
Lead,  or  Regulus  of  Antimony.  There  are  means, 
however,  of  combining  it  with  all  metallic  bodies : 
thus,  when  a  pure  acid  is  abforbed  from  the  phlegm 
by  fixed  alcaline  Salts,  and  the  phlegm  evaporated, 
if  the  dry  Salt  be  committed  to  the  fire  in  a  proper 
veftel,  with  the  addition  of  vitriolic  acid,  the  marine 
acid  will  be  extricated  from  the  Alcali  in  highly 
concentrated  vapours,  by  which  all  the  metals  ex¬ 
cept  Gold  are  difiblved  or  corroded.  It  difiblves 
Gold  by  the  affiftance  of  the  nitrous  acid,  in  its  liquid 
ftate  {m).  — —  It  difiblves  metallic  bodies  when  cal¬ 
cined,  or  deprived  of  their  phlogifton  by  fire,  in 
which  ftate  the  nitrous  acid  has  no  effecft  upon  them. 
The  metallic  matter  from  which  the  coloured  earths 
and  fiones  receive  their  colour,  is  likewife  extracted 
by  this  acid. 

All  the  combinations  of  metals  with  this  acid  are  eafy 
of  fufion  in  the  fire.  There  are  few  which  concrete 

into 

(m )  Pijfotves  Gold .]  The  marine  acid  diffohres  Gold  alfo  without  the 
affiftance  of  any  other  acid.  If  the  Gold  is  melted  with  Tin  or  other 
iinperfeff  metals,  and  the  mixture  calcined,  or  if  the  Gold  is  reduced  into 


the  form  of  a  calx,  this  acid,  by  moderate  digeftion,  will  perfectly,  though 
sparingly,  diffolve  it,  apd  keep  it  penuanently  i'uipendedL  Seepage^S. 
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into  a  cryftalline  form:  all  but  thofe  of  Silver,  Mer-  Marine; 
cury,  and  Lead,  if  exficcated  by  heat,  imbibe  moifture  Acid. 
from  the  air,  and  run  into  a  liquid  flate.  The  com-  ^ 
pound  which  it  forms  with  Silver  is  not  dilfoluble 
in  water ;  that  with  Lead  is  fcarcely  fo,  and  with 
Mercury  difficultly :  with  Regulus  of  Antimony  it 
forms  a  butyraceous  or  liquid  matter,  from  which 
the  metallic  part  is  feparated  and  thrown  to  the  bot¬ 
tom  upon  diluting  it  with  water.  Its  combinations 
with  moll  of  the  other  metallic  fubftances .  are  eafy 
of  folution,  not  only  in  water  but  in  rectified  Spirit 
of  Wine. 

The  marine  acid,  when  combined  with  metals,  Volatilizes 
very  itrongly  adheres  to  them,  fo  as  not  to  be  ex-  metals* 
pelled  by  any  degree  of  lire  :  in  a  ftrong  fire,  it  either 
volatilizes  or  carries  them  through  the  crucible, 
but  never  parts  from  them  without  the  intervention 
of  fome  other  matter.  Gold  itfelf  is  fo  far  fubtilized 
and  volatilized  by  this  acid,  as  to  fublime  and  diflil 
over  the  helm.  Silver  and  Lead  are  reduced  by  it 
into  concretes  fufible  as  wax,  femitranfparent  as  horn, 
and  fo  volatile  that  by  a  moderate  fire  thev  may  be  all 
driven  up  the  chimney.  Bifmuth  and  Regulus  of 
Antimony  diflil  with  it  in  a  butyraceous  form,  and 
Tin  in  that  of  a  fluid  fmoking  fpirit.  Iron  fub- 
limes  with  it  into  yellow  flowers. 

Though  the  marine  is  weaker  than  either  of  the  Affinities 
other  mineral  acids,  it  has  a  greater  attraction  to  fome  with  dif- 
of  the  metals,  particularly  the  white  ones,  to  mofl  of 
which  it  difcovers  a  particular  affinity :  thus  Silver, 
Mercury,  Lead,  it  precipitates  from  their  folutions 
made  in  other  acids  *,  but  on  Gold,  Copper,  or  Iron, 
it  has  no  fuch  effect. 

The  metals  which  it  thus  abforbs  from  every  other 
acid,  are  not  thofe  to  which  it  difcovers  the  greateft 
appetite  of  union  when  no  other  acid  intervenes : 
in  this  circumflance  it  will  unite  with  Copper,  Iron, 
or  Zinc,  in  preference  to  any  of  the  other  metallic 
bodies.  When  combined  with  Mercury,  if  Silver  be 
added  to  the  compound,  and  a  moderate  fire  applied, 
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Marine  it  will  let  the  Mercury  go  and  corrode  ■  the  Silver. 

Acid.  If  this  compound  be  melted  with  Lead,  the  acid  will  be 
***~^—~>  transferred  into  the  Lead,  and  leave  the  Silver  revived 
into  its  metallic  form.  It  will  quit  the  Lead  for  Re- 
gulus  of  Antimony  or  Tin  *,  and  either  of  thefe  for 
Copper,  which  it  diffolves  into  a  green  liquor.  If 
Iron  be  added  to  this  folution,  the  acid  wall  let  the 
Copper  fall,  and  dilfolve  the  Iron  in  its  place  ;  and 
in  like  manner  it  will  part  froira  the  Iron  to  diflolve 
Zinc.  — -  Such  are  the  general  laws  of  its  affinity  ; 
but.  there  are  circumftances  in  which  it  recedes  from 
them.  When  Sea-falt  and  Vitriol  of  Iron  are  mixed 
together  and  committed  to  the  fire,  the  vitriolic  acid 
forced  out  from  its  metal  by  the  heat,  extricates  the 
acid  of  the  Sea-falt,  and  this  laft  unites  with  the  Iron 
which  the  other  has  forfaken  :  fo  far  the  general  laws 
of  affinity  obtain.  The  exception  is,  that  if  Quick- 
filver  be  added  to  this  mixture,  the  marine  acid,  in- 
Head  or  uniting  wfith  the  Iron,  will  unite  with  the 
Mercury  ;  and  yet,  when  combined  with  the  Mer¬ 
cury,  it  will  for  fake  that  to  unite  with  Iron.  The 
event  is  the  fame  when  Vitriol  of  Copper  is  fub- 
ftituted  to  Vitriol  of  Iron,  or  Regulus  of  Antimony 
to  Qffick filver. 


Article  II. 

Combination  of  the  marine  acid  with  alcaVine  Salts . 

I.  COMMON  S  A  L  T. 

Com,  rpHE  common  alimentary  Salt,  called  emphati- 
Sa.lt.  jf  cally  Salt  without  any  epithet,  is  fuppofed  by 
fome  to  be  the  Sal  indum  of  the  ancients :  but  the 
accounts  which  the  ancients  have  given  of  the  Sal 
indum  are  evidently  repugnant  to  this  opinion :  they 
defcribe  it  as  being  in  colour  like  Salt,  and  in  taffie 
fweet  as  honey  *,  from  whence  it  plainly  appears  to 
have  been  no  other  than  our  fugar,  the  name  Saccha - 
rum  or  Zuccharum  being  of  much  later  date. 

Common 


Mineral  Salts,  327 

Common  Salt  is  found  either  diffolved  in  the  water  of  Com. 
the  ocean,  or  in  thofe  of  certain  fprings,  or  in  a  lolid  Salt. 
form  in  the  bowels  of  the  earth ;  whence  the  names 
Sal  tnarinum  or  Sea-falt,  Sal  fontanum  or  fpring  Salt,  ^esrent 
:  and  Sal  fojfile  or  foflile  Salt :  this  laft  is  called  aifo, 
from  its  being  found  in  hard  tranfparent  bright  mafles 
like  Cryftal,  Sal  gemma.  All  the  forts  are  entirely 
natural  Salts,  art  doing  no  more  than  to  extrafl  them 
from  the  waters,  or  purify  them  from  the  heteroge¬ 
neous  matters  with  which  they  are  intermixed  ;  whilft 
Nitre,  Alum,  Vitriol,  and  other  mineral  Salts  owe  to 
art,  in  good  meafure,  their  original  production. 

It  has  been  difputed  whether  the  fea  or  the  foflile  Salt  which  j5r$ 
were  created  firft;  fome  fuppofing  the  foflile  Salt  to  have  Producedr' 
proceeded  from  the  fea-water  left  in  caverns  of  the 
earth  at  the  time  of  the  deluge  *,  and  others,  that  the 
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fea-water  became  faline  only  at  that  period,  by  dif- 
folving  the  foflile  Salt.  It  is  probable  that  both  forts 
were  created  in  the  beginning :  the  immenfe  beds  of 
rock  Salt  met  with  in  the  earth  have  no  appearance 
of  their  having  been  left  there  by  the  evaporation  of 
water:  and  on  the  other  hand,  that  the  fea  was  ori¬ 
ginally  faline  may  be  judged  from  the  Mofaic  ac¬ 
count  of  the  creation  ;  whales  and  other  fea  fifhes 
were  created  on  the  fifth  day,  and  it  is  not  to  be 
fuppofed  that  thefe  could  fubfift  without  Salt  to  the 
time  of  the  flood. 

Sea-water  contains  different  proportions  of  Salt  in  Quantity 
different-climates,  not  entirely,  as  fome  have  imagined,  s^^ater. 
from  its  being  in  fome  places  more  diluted  than  in 
others  by  frefh  rivers  running  into  it;  but  principally 
from  the  greater  or  lefs  heat  of  the  climate,  and  pro¬ 
portionable  evaporation  of  the  aqueous  parts.  A 
pound  of  fea-water  in  the  northern  part  of  the  Baltic, 
particularly  in  the  Sinus  Botbnicus ,  yields  fcarcely  a 
quarter  of  an  ounce  of  Salt :  further  fouth,  from  the 
jnouth  of  the  Elbe  to  Holland,  and  in  the  Britifh 
channel,  a  pound  yields  an  ounce  :  in  the  Mediterra¬ 
nean  and  Spanifh  feas,  the  fame  quantity  of  water 
holds  two  ounces,  and  probably,  towards  the  Line, 
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Com.  the  proportion  of  Salt  will  be  found  greater.  Boyle 
Salt,  obferves,  that  the  water  at  the  bottom  ox  the  fea  k 
*  v  w  more  ialine  than  at  the  lurface. 

pay  Salt,  The  heft  Sea-ialt  and  the  greatefl  quantities,  are 
where  and  prepared  in  Spain  and  Portugal,  as  at  Almahada, 
l>aredfre”  near  Cadiz,  St*  Lucar,  Malaga,  St.  Ubes.  Confi- 
derable  quantities  are  made  alfo  in  France,  and  the 
Engtifh  have  attempted  to  eftablifh  a  Salt-work  at 
Minorca,  The  general  method  of  feparating  the 
Salt  is  by  evaporating  the  water ;  and  the  advanta- 
geoufnefs  of  the  manufadhire  depends  upon  the  ef¬ 
fecting  of  this  without  the  exhence  of  fuel.  For 
this  purpofe,  choice  is  made  of  a  clayie  ground  near 
the  fhore,  fo  fituated  as  that  the  fea-water  may  be 
occasionally  let  in  or  out  by  proper  canals  and  Unices  : 
the  ground  being  overflowed  in  the  beginning  of 
fummer,  to  a  fmall  depth,  the  water  gradually  ex¬ 
hales  by  the  heat  of  the  fun,  and  leaves"the  Salt  be- 
hind  in  a  cryftalline  form.  An  account  of  the  Salt¬ 
works  in  France  may  be  feen  in  Lemery  (n,.  The 

impure 

(n)  Salt  from  the  evaporation  of  fea-water  by  the  fun's  heat.  ]  Dr. 
Brownrigg  p  opofes  a  fimilar  procefs  in  the  Britifh  dominions.  He 
ihews,  that  commonly  almoft  twice  as  much  water  falls  annually  on  the 
weftern  as  on  the  caftern  coafts  of  England  j  that  in  Lancafhire,  there 
does  not  fall  in  May,  June,  July,  and  Auguft,  above  one  third  the 
quantity  that  fats  during  the  reft  of  the  year  5  that  in  thefe  months,  at 
leaft  thirty  ignites  will  exhale,  and  only  ten  inches  fall  ;  that  in  exceed¬ 
ing  hot  weather,  an  inch  will  evaporate  in  twenty-four  hours  j  that  on 
the  evaporation  of  fixteen  inches  of  fea-water,  there  will  remain  one 
hundred  and  twenty-eight  grains  of  Salt  on  every  fquare  inch,  and 
104544  pounds  on  an  acre,  tie  direds  the  ponds  to  be  made  in  a  row 
from  Eaft  to  Weft,  and  fitted  with  covers  of  fail-cloth  ftretched  on 
frames  and  painted  white :  thefe  ferve  both  to  keep  out  rain,  and  in 
dry  weather  to  reflea  the  fun’s  heat.  The  brine  in  the  firft  large  re- 
fervoir  may  be  occafronally  forced  up  by  a  fire  engine,  with  a  diverger, 
to  make  it  fall  in  drops,  rl  he  expence  of  this  apparatus,  he  obferves, 
will  be  much  lefs  than  that  of  the  common  faltern,  exclufive  of  the 
fuel,  which  often  cofts  more  than  two-thirds  the  value  of  the  Salt. 

At  Lymington,  fea-water  is  concentrated  by  the  fun’s  heat  fo  ad- 
vnntageoufly,  that  though  afterwards  boiled  with  Newcaftle  coal,  the 
Sc, It  can  be  afforded  cheape  r  than  that  made  in  the  neighbourhood  of 
Newcaftle  itfelf,  where  the  fuel  is  not  above  one  fourth  the  price. 

Salt  from  fea-water  by  fire. J  d.  he  brine  is  boiled  down  in  large 
pans  made  of  Iron  plates,  joined  with  nails,  and  cemented  with  Lime. 
Erom  a  pan  of  about  1305  gallons  are  drawn  every  day  fifteen  or 
jtwenty  bulhels  of  Sait,  each  buftiel  containing  fifty-fix  pounds.  In 
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impure  blackifh-grey  Salt  thus  obtained  is  exported  Com. 
from  Spain  and  Portugal,  to  England,  Holland,  Salt’. 
Sweden,  and  many  other  parts  of  the  world,  under'— v— 
the  name  of  Bay-falt :  this  is  refined  by  the  Englifh. 
and  Dutch,  by  lolution  in  a  little  water,  clarification 
commonly  with  fome  oxe’s  blood,  and  evaporation 
continued  till  the  Salt  forms  into  grains :  in  this  re-» 
fined  ftate  likewife  it  proves  an  article  of  extenfive 
commerce,  i  he  Salt  made  in  France  is  chiefly  con- 
fumed  in  France  itl'elf,  and  without  purification,  fuch 
an  extravagant  duty  being  laid  upon  it,  that  people  of 
middling  circumflances  cannot  afford  a  refined  Salt. 

The  more  northern  nations,  Denmark,  Norway,  Sga 
Sweden,  c 3c.  where  the  fun’s  heat  is  infufficient  for  con™-** 
the  preparation  of  Sea-fJt  by  the  method  ..above- trfed 
mentioned,  might  avail  themlelves  of  their  natural cold* 
cold,  by  which  greateil  part  of  the  fuperfiuous  water  will 

freeze 


Northumberland  and  Durham  there  are  upwards  of  two  hundred  pans 
at  woik,  in  wliich  are  annually  prepared  eleven  or  twelve  thoufand  tuns 
of  Salt. 

To  the  brine  juft  warm  are  added  the  whites  of  three  eggs,  ora  little 
ox  blood,  mixed  with  two  or  three  gallons  of  lea-water.  As  the  heat 
increafes,  a  black  fcum  arifes,  which  is  raked  off*,  and  the  liquor  now 
perfectly  clear,  kept  ftrongly  boiling  :  an  earth  called  fcratch,  fubfides 
into  fmall  pans  placed  for  that  purpofe  in  the  corners  of  the  boilers, 
where  the  motion  is  moll  gentle.  When  cryftals  begin  to  form  on  the 
furface,  the  pan  is  filled  up,  clarified  afirefti,  and  this  repeated  four 
.times.  When  the  Salt  now  begins  to  cryftalljze,  the  fire  is  flackened, 
and  the  liquor  kept  only  fimmering  during  the  granulation.  After 
the  Sea-falt  has  cryftaUized  a  bitter  liquor  remains,  which  on  further 
evaporation  yields  the  bitter  purging  Salt,  page  293. 

Common  Salt  has  one  remarkable  property,  in  which  it  differs  from 
all  the  other  neutral  Salts.  It  diftblves  alrnoft  as  plentifully  in  cold  as 
in  hot  water;  if  water  be  fully  faturated  with  it  when  boiling  hot, 
fcarcely  any  of  the  Salt  fpparates  or  pryftallizes  upon  the  liquor’s  grow¬ 
ing  cold.  The  Salt  concretes  only  in  proportion  as  the  water  evapo¬ 
rates,  and  hence  the  neceftity  of  keeping  up  the  heat  during  the  whole 
time  of  the  cryftallization  ....  If  the  procefs  is  too  long  continued, 
the  bitter  Salt  cryftallizes  along  with  the  culinary  Salt.  We  leldom 
meet  with  any  Sea-falt  entirely  free  from  the  bitter  one  :  hence  the 
earthy  matter,  which  folutions  of  Sea-falt  depofit  upon  the  addition 
of  alcalies,  and  yvhich  fome  have  erropequfty  looked  upon  as  one  of 
the  conftituent  parts  of  the  Sea-falt  itl'elf. 

There  is  another  fin gular  property  of  common  Salt,  its  parting  with 
a  confiderable  quantity  of  its  acid,  on  boiling  down,  whether  in  open  or 
clofe  veffels,  a  faturated  folution  of  it  to  drynel’s.  Hence  the  acid  which 
arifes  in  the  diftillation  of  fea-water,  elpecially  towards  the  end  of  the 
procefs ;  and  hence  the  alcalefcent  quality  of  Sea-falt  cryftaUized  by  too 
ftrong  a  heat,  its  difpofition  to  liquefy  in  the  air,  its  weaknefs  and 
Vnfitnefs  for  preferving  provifions. 
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freeze,  leaving  a  faturated  feline  folution,  from  which 
the  Salt  rrpy  be  feparated  with  little  expence  of  fire. 

The  point  in  view  in  thefe  operations,  is,  to  difii- 
pate  the  water  and  preferve  the  Salt :  it  were  to  be 
wifhed  we  could  equally  feparate  the  Salt  and  preferve 
the  water,  fo  as  to  obtain  from  the  fea  a  fweet  water, 
lit  for  drinking  and  the  other  ufes  of  life.  Sundry 
methods  have  been  propofed  for  this  purpofe,  but 
none  have  hitherto  fully  fucceeded  :  I  have  feen  many 
machines  and  .models  of  machines,  which  anfwered 
in  feme  refpeds,  but  failed  in  others.  See  Water . 

The  mother-ley  of  Sea-falt,  or  the  liquor  which  re¬ 
mains  after  the  purification  and  cryftallization,  is  em¬ 
ployed  in  England  for  making  a  purging  bitter  Salt, 
which  proves  fimilar  in  quality  to  the  Salt  obtained 
from  the  Epfom  waters,  and  is  commonly  fold  under  its 
name.  The  ley  is  boiled  down  to  a  certain  pitch,  then 
filtered  and  infpifiated,  the  dry  matter  calcined,  redife 
folved,  and  cryftallized.  (See  page  293.)  If  the 
mother-ley  be  infpifiated,  and  diftiiled  with  vitriolic 
additions,  a  Spirit  of  Salt  is  obtained. 

The  foflile  Salt  or  Sal  gem  is  found  in  feveral 
parts  of  Europe,  as  in  Poland,  in  Spain,  particularly 
in  Catalonia,  in  Mufcovy,  in  Calabria,  in  Tranfyl- 
vania,  and  at  Stower  in  the  upper  Hungary.  Some 
of  thefe  Salt  mines  are  of  amazing  magnitude :  the 
hngle  mine  of  Cracow  in  Poland,  near  Wielizka  and 
Bochna,  is  computed  to  hold  Salt  enough  to  fuffice 
the  whole  world  for  many  thoufand  years.  There 
are  houfes,  chapels,  &c.  under  ground,  all  built  of 
Salt  or  the  Salt  ftones.  The  fofiil  is  cut  and  turned 
into  pillars,  altars,  crucifixes,  images,  CT.  oftentimes 
it  is  naturally  cryftallized  into  very  curious  figures. 
Makes  are  brought  up  to  day,  weighing  from  twenty 
to  thirty  hundred  weight.  The  pure  feline  maftes 
are  called  St  one- fait ,  the  harder  and  more  ftony,  Salt- 
ftones.  Pieces  of  thefe  laid  are  commonly  put  into 
cow-ftalls  for  the  cattle  to  lick,  as  they  hold  longer 
than  the  Salt.  In  Poland,  Tranfylvania,  and  Hun¬ 
gary,  the  mineral  is  commonly  white  or  greyifh :  in 
Catalonia,  it  is  often  reddifli,  bluifh,  and  of  various 
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other  colours.  The  pure  cryftalline  pieces  are  em-  Com. 
ployed  for  the  common  purpofes  of  Salt  in  their  na-  Salt. 
rural  ftate  :  the  more  impure  and  crumbly  are  pu-  ' 

rifled  by  folution  in  water,  filtration  and  cryftalliza- 
tion :  they  do  not  now  concrete  into  maftes  of  the 
original  fize,  though  the  cryftals  are  fomewhat  larger 
than  thofe  of  fea  or  Spring-fair. 

The  Spring- fait  is  the  fort  generally  made  ufe  of  Spring-falt 
among  us,  and  underftood  by  the  name  common 
Salt.  The  Salt-fprings  of  different  countries  are  im¬ 
pregnated  with  different  proportions  of  Salt,  and  the 
Salt  itfelf  differs  alio  in  degree  of  ffrength.  The 
brine  at  Haile  is  one  of  the  richeft  in  Germany ;  a 
pound  of  this  contains  three  ounces  and  three  drachms 
of  Salt,  while  feveral  others  hold  fcarceiy  a  quarter 
of  an  ounce  upon  a  pound  (■ 0 ).'  On  the  other  hand 
the  Luneburg  and  Hartzeburg  Salt,  and  forne  others, 
are  ftronger  and  better,  and  fhoot  into  larger  cryftals 
than  that  of  Halle.  An  account  of  the  falt-works. 
at  Halle  may  be  feen  in  Hoffman’s  obfervations ; 
and  an  account  of  moil,  if  not  all  the  places  m  Eu¬ 
rope  where  Salt  is  boiled,  or  foffile  Salt  dug,  in  the 
Breflau  collections. 

In  the  boilino*  of  the  brine,  id  me  ox’s  blood  is 
commonly  added  to  promote  the  reparation  of  the 
impurities,  which  arile  with  the  blood  to  the  furface 
of  the  liquor,  and  are  thence  fcummed  off :  fome 
beer  is  added  to  promote  the  granulation  or  cryftalli- 
zation  of  the  Salt :  wine  anfwers  the  fame  purpofe, 
and  rectified  Spirit  of  wine  ftill  more  effeflually. 

The  cryftals  are  firft  formed  on  the  furface,  but, 
growing  gradually  larger  from  the  accretion  of  frefh 
matter,  they  fink  to  the  bottom,  from  whence  they 

are 

(0)  {Quantity  of  Bo.lt  in  faline  fprings.'}  Several  brine-pits  in  England 
are  richer  in  Salt  than  thofe  above-mentioned.  Thofe  of  Droitwich 
contain  four  ounces  on  fixteen  ;  and  feveral  pits  at  Northwich,  and  at 
Barton  in  Lancafhire,  no  lefs  than  fix  upon  fixteen  ;  which  is  as  large 
a  proportion  of  Salt  as  water  will  diflblve.  H  he  Droitwich  brine  is 
faid  to  be  pure  from  Icratch,  and  fciaree  to  hold  any  bittern,  whilit  all 
others  contain  both. 
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are  taken  up  with  wooden  inftruments,  and  put  m 
bafkets  to  drain. 

In  fome  places  where  the  brine  is  fo  dilute  that 
tfce  quantity  of  Salt  would  not  pay  the  expence  of 
fuel  neceffary  for  the  evaporation,  and  where  neither 
the  fun’s  heat  nor  froil  can  be  applied  to  advantage, 
a  method  has  been  contrived  of  concentrating  the 
liquor,  or  difiipating  great  part  of  the  fuperiiuous 
water,  by  means  of  air  and  wind :  large  buildings 
are  eredted  open  every  way  to  the  air,  with  cifterns 
and  channels,  where  the  brine  is  conitantly  dripping, 
or  falling  in  (lender  ifreams,  through  bundles  of 
ftraw,  horfe-hair,  faggots,  dfV.  A  part  of  the  water 
being  thus  carried  off,  the  reft  is  evaporated  by  fire. 
There  are  works  of  this  kind  at  Nauenheim  near 
Francfort,  at  Saltzungen,  Afcherfleben,  Ai  iendorff, 
Saltza,  Hellen,  Saltzgutter,  near  Lutzen  in  Merle- 
burg,  near  Colberg  in  Pomerania,  and  in  feveral  other 
places.  The  procefs  however  is  not  a  little  trouble- 
fome  and  incommodious,  The  ftrength  of  the  brine 
is  judged  of  by  the  hydrometer,  or  by  weighing 
equal  meafures  of  the  brine  and  of  common  water. 
Diftillation,  redifiolution,  and  cryftallizacion  are  the 
fureft  tefts,  but  require  too  much  time  and  trouble 
to  be  pradtifed  at  the  works. 

Pure  common  Salt  diffolves  eafiiy  in  lefs  than 
thrice  its  quantity  of  water,  into  a  clear  colourlds 
liquor,  which  depofits  no  fediment :  on  gentle  eva¬ 
poration  the  Salt  concretes  into  cubical  cryftals,  hol¬ 
low  at  top,  pointed  at  bottom,  hard,  compadf,  co- 
lourlefs,  and  tranfparent:  the  foft,  crumbly  kinds,  and 
fuch  as  grow  moift  in  the  air,  are  inferior  in  ftrength 
to  the  folid.  Laid  on  burning  coals,  it  crackles, 
burfts  in  pieces  and  flies  about,  increafes  the  flame, 
and  is  in  part  diflipated.  It  eafiiy  melts,  and  at  the 
fame  time  lofes  a  little  of  its  acid,  the  Alcali  being 
now  found  to  prevail  fo  much,  that  the  Salt  liquefies 
in  the  air.  It  is  eafiiy  volatilized  by  fire,  and  by  pu- 
trefadlion  along  with  fubftances  difpofed  to  that  pro¬ 
cefs.  By  repeated  folutions  and  calcinations,  it  may¬ 
be 
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be  totally  deftroyed  or  converted  into  eart;h  :  by  Com. 
thirteen  repetitions  of  thefe  operations,  a  pound  of  Salt. 
Salt  was  reduced  to  half  an  ounce,  the  earth  amount-  1 — v — * 
ing  to  three  drachms,  and  the  Salt  that  remained 
unchanged  only  to  one. 

The  three  forts  of  common  Salt  appear,  when  per- Differen- 
fedtly  pure,  to  be  one  and  the  fame,  but  in  their ces  of  fea, 
common  date  fome  little  differences  may  be  obferved  in  Saltt 
them.  The  fea  and  Spring-lalts  never  fhoot  into  fuch 
large  and  folid  cryftals  as  the  Sal  gem  :  the  cryftals  of 
the  Spring-falt  are  the  fmalleft  of  the  three,  and  like- 
wife  the  weakeft.  Sea-falt  frequently  contains  a  little 
nitrous  matter,  produced  from  the  putrefaction  of 
vegetable  or  animal  fubftances  in  the  fea  •,  hence  the 
acid  fpirit  extracted  from  it  is  fometimes  obferved 
to  diffolve  Gold,  which  the  marine  acid  is  incapable 
of  doing  without  the  afiiftance  of  the  nitrous.  Al- 
caline  Saks  added  to  a  folution  of  the  fea  or  Spring- 
falts,  render  the  liquor  turbid  or  milky,  and  preci¬ 
pitate  an  earthy  matter,  amounting  to  about  ten  grains, 
from  an  ounce  of  Sea-falt,  and  twelve  grains  from 
the  fame  quantity  of  Spring-falt  •,  added  to  a  folution 
of  Sal  gem,  they  occafion  no  precipitation  or  tur- 
bidnefs. 

The  acid  of  common  Salt  is  extracted  in  the  fame  Spirit  of 
manner  as  that  of  Nitre,  either  by  the  addition  of  aSaltdiffe- 
more  powerful  acid,  which  may  diflodge  it  from  its  ihodsTf 
fixed  alcaline  bafis,  or  of  vitreicible  earths,  as  fand,  diftiiling. 
with  which  in  a  flrong  fire,  the  Alcali  melts  into 
Glafs,  letting  go  its  acid.  The  ftrft  of  thefe  methods 
Is  the  only  one  praffifed,  the  latter  being  extremely 
troublefome  and  incommodious.  Both  the  vitriolic 
and  the  nitrous  acids  expel  the  acid  of  common  Salt : 
the  firft  is  preferred,  as  being  the  mod:  powerful,  and 
as  a  part  of  the  nitrous  acid  would  arife  with  the  ma¬ 
rine,  and  thus  inftead  of  a  pure  fpirit  of  Salt,  pro¬ 
duce  an  Aqua  regia. 

The  old  method  of  diftiiling  fpirit  of  Salt  was  with 
red  Bole,  ruddle,  or  other  coloured  bolar  earths  :  thefe 
were  moiftened  with  a  ftrong  folution  of  the  Salt  into 
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the  confiftence  of  a  pafte,  then  formed  into  little  balls* 
the  balls  dried  and  diftilled  in  earthen  retorts .  the 
fpirit  thus  obtained  was  in  imall  quantity,  and  very 
phlegmatic.  It  was  endeavouied  to  be  freed  from 
the  redundant  phlegm  by  rectification,  or  rediftillation 
in  glals  retorts  ;  but  the  great  volatility  of  the  marine 
acid  renders  it  incapable  of  being  concentrated  to  any 
considerable  degree  by  this  method,  the  acid  vapours 
arifing  in  part  along  with  the  water. 

The  earths  in  the  foregoing  procefs,  as  in  the  di- 
{filiation  of  Spirit  of  Nitre,  were  of  no  further  ufe 
than  as  they  were  impregnated  with  vitriolic  acid : 
and  hence  iubftances  participating  more  largely  of 
that  acid  were  employed  to  much  greater  advantage* 
Calcined  Vitriol  readily  and  effectually  extricates  the 
acid  of  the  common  Salt,  but  one  of  the  peculiar 
qualities  of  the  marine  acid  renders  it  an  improper 
addition  •,  this  acid,  when  difunited  from  its  own  al- 
cahne  balls,  adhering  fo  ftrongly  to  tne  metallic  part 
of  the  Vitriol,  as  fcarce  to  be  elevated  in  diftillation. 
Alum  is  free  from  this  inconvenience  :  the  common 
Salt  may  be  mixed  with  thrice  its  weight  of  Alum 
moderately  burnt,  and  the  mixture  committed  to 
diftillation  in  glafs  retorts  in  an  open  lire  :  the  diftilled 
fpirit  may  be  drawn  over  from  a  little  trefh  common 
Salt,  which  will  ablorb  and  keep  down  any  of  the 
aluminous  or  vitriolic  acid  that  may  have  arifen  in 
the  fir  ft  diftillation.  But  the  marine  fpirit  is  moft 
fpeedily  and  effectually  ieparated  by  oil  of  Vitiiol 
itfelf;  and  the  fpirit  obtained  by  this  means  is  the 
ftrongeft  and  moft  concentrated  :  it  is  fo  iubtile  and 
volatile,  that  its  vapours  will  fcarce  condenfe  in  the 
recipient,  and  can  fcarce  be  confined  by  any  luting* 
its  fmell  being  diffufed  throughout  the  whole  elabo- 
ratory  :  hence  it  is  advifable  to  place  in  the  recipient 
fqme  fpirit  of  Salt  already  made,  with  which  the  fumes 
may  incorporate.  1  he  moft  commodious  method  of 
performing  the  procels,  is  to  put  the  Salt  into  a  tu¬ 
bulated  retort,  and  drop  in  the  oil  of  Vitriol  through 
the  aperture  of  the  tube  by  a  little  at  a  time  :  if  much 
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of  the  Oil  was  poured  in  at  once,  the  fumes  would  Com. 
arife  fo  haftily  and  copioufly  as  to  endanger  fuffo-  Salt. 
eating  the  operator ;  and  if  poured  in  by  the  mouth 
of  the  retort,  it  would  be  apt  to  foul  the  neck.  In 
all  the  dift  illations,  the  fudden  ceffation  of  the  white 
clouds,  or  the  receiver  growing  ..clear  before  the 
fpirit  has  come  over,  are  marks  that  the  retort  has 
-cracked. 

\  t 

Spirit  of  Salt  has  been  employed  by  fome  for  ufeofSoi-. 
cleaning  and  whitening  the  teeth.  A  French  prieft,  ritof  Sait# 
father  de  Cabriere,  gave  it  in  ruptures,  and  vended  it 
as  an  extraordinary  panacea,  to  the  prejudice  of  the 
health  of  many,  efpecially  thole  who  had  weak  lungs. 

An  empyric,  Mcebius,  vended  a  liquor  by  the  name 
of  Tinilura  aperitiva ,  which,  as  Hoffman  and  Bar- 
chuyfen  allure  us,  was  no  other  than  fpirit  of  Salt, 
tinged  with  turnfol  or  rofes,  and  abated  a  little  of  its 
acidity  by  a  fmall  admixture  of  Salt  of  Tartar:  the 
quantity  of  the  alcaline  Salt  is  faicl  to  be  only  half 
a  drachm,  or  at  moff  a  drachm,  to  a  pound  of  the 
fpirit  of  Salt  *,  a  notable  arcanum  truly !  Spirit  of 
Salt  in  its  corrofive  ftate,  is  by  no  means  fit  for  in¬ 
ternal  ufe. 

This  acid  is  dulcified  like  the  other  mineral  acids,  Dulcified 
by  Spirit  of  Wine.  One  part  of  Spirit  of  Salt  is 
commonly  mixed  with  three  parts  of  highly  redtified 
Spirit  of  Wine,  the  mixture  digefted  and  diftilled : 
but  as  ordinary  Spirit  of  Salt  is  very  phlegmatic, 
and  as  phlegmatic  acids  are  unfit  for  dulcification,  we 
feldom  meet  with  a  good  dulcified  Spirit  of  Salt  in 
the  fiiops.  The  beft  method  of  obtaining  fuch  a 
fpirit  is,  to  place  the  Spirit  of  Wine  in  the  receiver, 
in  the  diftillation  of  the  fmoking  Spirit  of  Salt  with 
Oil  of  Vitriol :  by  this  means  we  obtain  a  mixture  of 
the  concentrated  marine  acid  with  the  inflammable 
fpirit,  which  are  afterwards  to  be  more  perfectly  com¬ 
bined  together  by  digeftion  and  diftillation.  Three 
or  four  ounces  of  the  vinous  fpirit  may  be  taken -to 
every  ounce  of  common  Salt, 

*  o 
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Spirit  of  Salt  faturated  with  Salt  of  Tartar,  yield's 
on  cryftallization  a  neutral  Salt  called  regenerated 
Sea- fait.  This  is  of  a  ffiarper  tafte  than  common 
Salt  itfelf,  and  differs  from  it  in  fome  other  refpedts, 
the  alcaline  bails  of  common  Salt  being  different 
from  the  alcaline  Salt  of  Tartar,  or  any  of  the  ve¬ 
getable  alcalies.  When  the  nitrous  acid  is  poured 
upon  common  Salt,  the  marine  acid  will  be  extri¬ 
cated,  and  readily  diffipated  by  heat,  the  nitrous  re¬ 
maining  combined  with  the  Alcali  of  the  common 
Salt,  with  which  it  fhoots  into  cubical  cryltals,  whereas 
with  the  common  vegetable  alcalies  it  forms  long 
hexangular  prifms.  Oil  of  Vitriol  combined  in  like 
manner  with  the  marine  Alcali,  forms  a  neutral  Salt 
which  eafily  diffolves  in  w7ater,  and  eafily  melts  iri 
the  fire,  called,  by  its  inventor  Glauber,  Sal  mirabilei 
whilfl  a  Salt  compofed  of  the  fame  acid  and  vegetable 
alcalies  is  extremely  difficult  of  -  folution,  and  does 
not  melt  at  all.  It  rnufl  be  obferved  however,  that 
when  the  common  alcalies  have  been  faturated  with 
Spirit  of  Salt,  and  this  compound  treated  with  oil  of 
Vitriol ;  the  neutral  Salt  hence  refulting,  after  the 
expuifion  of  the  marine  acid,  will  greatly  refembld 
the  Sal  mirabile . 

The  marine  acid  is  feparated  and  transferred  into 
other  bodies,  in  fundry  operations,  where  fuch  ail 
effedt  is  generally  little  thought  of.  Thus  in  the 
making  of  corrofive  Sublimate,  it  is  the’  acid  of  the 
Sea-falt  that  unites  with  the  Mercury  :  and  in  the 
making  of  butter  of  Antimony,  it  is  this  acid  which 
forfaking  the  Mercury  corrodes  the  antimonial  Regu- 
lus  into  a  butyraceous  form. 


IL  SAL  A  M  M  O  N  I  A  C. 

Sal  Am.  QAL  AMMONIAC  is  a  neutral  Salt  compofed  of 
v— -v— j  the  marine  acid  and  volatile  Alcali :  combina- 

L,  name.  tjons  Qf  otpi€r  acids  with'  volatile  Alcalies  are  called 
alfo  from  the  name  of  this  Salt  ammoniacaL  The 
name  Ammoniac  is  derived  by  Salmafius  from  one  of 

the 
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the  Cy'renaic  territories.  Ammonia ;  by  others  from  Sal  Am. 
the  temple  of  Jupiter  Ammon  in  Africa  ;  by  others  *  — w—  ; 
from  the  Greek  a^og  fand,  or  awoviccxlv  fandy,  the  Salt 
being  faid  to  have  been  found  plentifully  in  Ammonia, 
and  near  Ammon’s  temple,  in  fandy  grounds, 

The  Sal  ammoniac  of  the  ancients  is  commonly  whethet 
fuppofed  to  have  been  a  fpecies  of  Sal  gem.  The  native, 
true  modern  Sal  ammoniac  is  never  found  native,  at 
leaft  not  in  any  tolerably  pure  ftate.  The  faline  mat¬ 
ters  thi own  out  by  Volcanos,  and  which  are  commonly 
faid  to  be  Sal  ammoniac,  have  often  little  or  nothin^ 
of  an  ammoniacal  nature.  They  are  of  various  colours, 
ted,  green,  yellow,  and  others  :  in  fome  forts  J  have 
found  a  little  volatile  Alcali,  but  the  greater  number  * 
contained  none  :  fome  participated  of  the  vitriolic 
acid,  and  fome  of  the  marine  *,  fome  held  an  aftual 
Sulphur,  and  fome  had  a  cupreous  or  ferrugineous 
impregnation. 

Common  Sal  ammoniac  is  an  artificial  preparation,  Prepared 
hitherto  made  only  in  Egypt.  The  principal  many-  inES7^ 
facture  is  at  two  villages  lying  near  together,  about 
a  mile  from  the  city  JVienfoura  in  the  province  of 
Delta,  called  Dam  ire  or  Dameyer.  In  thefe  there 
are  twenty-five  large  and  feveral  fmaller  works ;  and 
fifteen  hundred  or  two  thoufand  quintals  or  hundred¬ 
weights  of  Sal  ammoniac  are  prepared  every  yean  ' 

There  are  three  other  works  in  Egy  ;t,  lefs  confiderable 
than  the  foregoing,  two  in  the  fame  province,  and 
one  at  Cairo ;  in  which  laft,  the  annual  produce  of 
Salt  does  not  exceed  twenty  Or  thirty  hundred  weight. 

It  is  furprizing  that  means  have  not  been  found  of 
preparing  this  commodity  to  advantage  in  Europe, 
as  its  conftituent  parts  are  perfectly  known. 

The  ingredients  from  which  Sal  ammoniac  is  pro*  Enquiry 
duced  have  long  been  mentioned  in  books.  Casfal- into  it3 
pinus,  if  I .  miflake  not,  was  the  firft  who  informed  ^0e£ara- 
us,  that  this  Salt  is  obtained  from  foot,  urine,  and 
common  Salt ;  and  from  thefe,  it  is  if  ill  affirmed 
that  the  Egyptian  Sal  ammoniac  is  made :  the  pro¬ 
portions  commonly  fet  down  are,  ten  parts  of  urine, 
two  of  common  Salt,  and  one  of  wood  foot.  There 
Vol.  I.  Z  is 


Mineral  Salts. 

.  is,  however,  in  regard  to  thefe  ingredients,  a  grand 
mifunderftanding,  which,  fo  far  as  I  can  learn,  was 
difcovered  by  Paul  Lucas,  (who  travelled  through 
Egypt  and  other  parts  of  Africa)  and  afterwards  con¬ 
firmed  in  the  year  1719,  by  the  French  conful  at 
Cairo,  by  father  Sicard,  and  more  lately  by  one  Gran¬ 
ger.  The  Egyptian  foot  is  not  the  fame  with  ours  : 
it  is  the  foot  of  animal  dung,  chiefly  of  that  of  cows  ; 
which  is  the  common  fuel  of  that  country,  either 
dried  by  itfelf  or  mixed  with  ft  raw.  The  urine  em¬ 
ployed  in  the  making  of  Sal  ammoniac,  is  that  of 
horfes,  affes,  or  camels*,  and  as  the  foot  abounds 
much  more  than  ours  with  a  volatile  animal  Salt, 
the  urine  alfo  is  richer  in  faline  matter  than  that  of 
the  fame  animals  in  thefe  colder  climates,. 

Of  the  manner  in  which  Sal  ammoniac  is  made 
from  the  foregoing  ingredients,  we  have  not  as  yet 
fo  full  an  account  as  could  be  wifhed.  Two  of  the 
French  chemifts,  the  younger  Geoffrey  and  the 
younger  Lemery,  difputed  for  feveral  years  whether 
it  was  prepared  by  fublimation  or  infpiffation  :  Geof¬ 
frey  maintained  the  former,  and  Lemery  the  latter, 
Geoffrey  gave  one  memoir  on  the  fubjeeft  in  1705* 
and  another  confirming  his  opinion  in  1716;;  but 
the  academy,  either  imagining  that  Lemery  was  in 
the  right,  or  that  both  opinions  were  equally  well 
founded,  fuppreffed  Geoffroy’s  memoir,  till  an  ac¬ 
count  lent  by  the  conful  at  Cairo  convinced  them 
that  the  Salt  was  made  by  fublimation.  This  gentle¬ 
man  obferves,  that  the  fubliming  veftels  are  made  of 
earth  or  glafs,  of  a  globular  figure,  generally  a  foot 
and  a  half  in  diameter,  with  a  neck  about  two  fin¬ 
gers  high,  like  the  common  receivers  *,  that  forty  or 
fifty  pounds  of  the  matter  are  put  into  one  veffel  *, 
that  in  every  large  elaboratory  there  are  eight  fur¬ 
naces,  and  in  every  furnace  fixteen  fubliming  veffels ; 
that  the’  veffel  is  left  open  for  a  time,  till  the  phleg¬ 
matic  parts  have  exhaled,  and  afterwards  covered  ; 
and  that  the  procefs  takes  up  three  days  and  nights, 
This  is  all  we  know  as  yet  of  the  manufacture  of  Sal 
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ammoniac  :  Granger  has  made  fome  additional  ob- 
fervations,  but  they-  contribute  nothing  to  the  princi¬ 
pal  point. 

With  regard  to  the  ingredients;  I  am  folly  perva¬ 
ded,  that  urine,  foot,  and  common  Salt  are  not  all. 
The  common  Salt  would  not  part  with  its  acid,  and 
confequently  could  be  of  no  manner  of  ufe  without  the 
addition  of  i_.oam,  Bole,  or  fome  of  the  other  fubftances 
employed  for  the  diftillation  of  Spirit  of  Salt ;  and 
fome  fuch  addition  is  doubtlefs  employed  by  the 
Egyptians*  though  it  has  eicaped  the  notice  of  the 

gentlemen  above-mentioned.- - If  the  preparation  of 

Sal  ammoniac  is  attempted  in  this  country,  we  are 
not  to  be  confined  to  urine  and  the  foot  of  dung. 
This  Salt  confilts  of  marine  acid  and  volatile  Alcalf: 
the  acid  may  be  obtained  by  proper  intermedia  from 
all  the  forts  of  common  Salt,  and  all  animal  matters 
furnifh  a  volatile  Alcali.  Different  animal  fubftances 
yield  different  quantities  of  Alcali  •,  and  fuch  are  to 
be  made  choice  of  for  this  ufe  as  yield  the  moft,  and 
are  to  be  procured  at  the  leaft  expence,  as  dung, 
urine,  refufe  cuttings  of  leather,  horn,  bone,  hoofs, 
hair,  wool,  &V. 

With  regard  to  the  procefs,  I  apprehend  that  both 
Geoffroy  and  Lemery  are  partly  in  the  right,  but 
neither  of  them  entirely  fo.  The  produdtion  of  the 
volatile  Alcali,  and  its  combination  with  the  marine 
acid,  are  doubtlefs  effe&ed  by  fublimation ;  but  the 
form  of  the  cakes  in  which  Sal  ammoniac  is  brought 
to  us,  appears  to  be  procured  by  infpiffation.  If  we 
fublime  Sal  ammoniac  in  the  fame  kind  of  veffels  in 
which  it  is  faid  to  be  fublimed  at  firft,  it  will  by  no 
means  concrete  into  cakes,  nor  does  any  Salt  we  know 
of  affume  fuch  a  form  by  that  procefs :  on  the  other 
hand,  by  foftening  the  powdered  Salt  with  water  into 
the  confidence  of  pap,  and  pouring  it  into  fuch  a 
glafs  as  is  ufed  for  deliquiations,  (having  a  fmall  aper¬ 
ture  in  the  bottom  for  differing  the  liquid  part  to 
drain  off)  I  have  obtained  a  cake  exadlly  refembling 
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the  Egyptian.  The  hemispherical  fide  of  the  cake* 
and  the  prominence  in  the  middle,  which  Geoffroy 
fuppofes  to  correfpond  to  the  upper  part  of  the  Sub¬ 
liming  vellel,  were  here  formed  by  the  bottom  of  the 
infpifTating  veffel.  In  the  middle  of  the  cakes  of  Sal 
ammoniac  we  find  Some  manifeft  cryftals  •,  and  the  reft 
of  the  mafs  is  throughout  of  fuch  an  uniform  and 
continued  ftructure,  as  could  not  have  been  produced 
by  conftant  cafual  appofitions  of  frefh  matter.  The 
Infpiffation  appears  to  have  been  performed  by  the 
Egyptians  in  glafs  veffels,  as  we  frequently  find  pieces 
of  glafs  adhering  to  the  cakes. 

Two  kinds  of  Sal  ammoniac  are  diftinguifhed  in 
trade,  one  in  broad  cakes,  convex  on  one  fide  and 
flat  on  the  other,  about  two  inches  and  a  half  or  three 
inches  thick  *,  the  other  in  large  conical  loaves,  re- 
fembling  Sugar  loaves,  and  probably  formed  in  the 
fame  kind  of  moulds.  This  laft  fort  is  Said  by  Some 
to  be  the  produce  of  the  Eaft-Indies :  it  is  very  rarely 
met  with  among  us ;  the  firft  fort,  which  is  the  molt 
pure,  being  the  only  one  in  common  ufe.  The  cakes 
are  ufually  blackifh  on  the  outfide,  but  internally 
white,  femitranfparent,  especially  about  the  edges, 
hard,  compact,  and  in  Some  degree  Sonorous,  of  a 
Sharp  tafte,  without  any  Smell. 

Sal  ammoniac  diffolves  in  four  times  its  weight  of 
water,  and  renders  the  liquor  fenfibly  colder :  the 
greateft  degree  of  cold  hitherto  produced  in  water  by 
artificial  mixture,  without  ice,  refults  from  a  compo¬ 
sition  of  Sal  ammoniac,  Mercury-Sublimate,  and  Vi¬ 
negar.  Several  experiments  of  this  kind,  and  of  ve¬ 
getations  or  curioufly  figured  cryftallizations  of  Sal 
ammoniac,  may  be  Seen  in  the  French  Memoirs.  It 
Is  laid,  that  a  iblution  of  Sal  ammoniac  wrote  with 
on  paper,  bn  which  it  leaves  no  ftain,  will  become  vi¬ 
sible  on  expofing  the  paper  to  the  fire  ;  and  that  pa¬ 
per  or  linen  moiftened  with  this  Solution  will  not  burn. 
On  trial,  the  writing  did  not  become  legible  when 

heated 
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heated  (p),  and  the  paper  impregnated  with  the  Salt  Sal  Am. 
burnt  and  confumed,  though  it  did  not  flame.  v—- 

Sal  ammoniac  proves  totally  volatile  in  a  heat  con-Sublima- 
fiderably  below  ignition,  nearly  in  luch  a  degree  of tion' 
heat  as  Lead  requires  for  its  fufion.  If  no  other  fub- 
ftance  is  added  that  may  difunite  its  conflituent  parts, 
it  lublimes  unchanged.  By  repeated  fublimations, 
however,  it  acquires  at  length  a  yellowidi  tinge,  and 
a  particular  fmell,  of  which  it  dilcovered  nothing  at 
firfl:.  Thefe  alterations  proceed  from  the  oily  or  in¬ 
flammable  matter  of  the  volatile  animal  Salt ;  for  that 
Sal  ammoniac  participates  of  that  principle,  appears  Defk- 
from  its  deflagration  with  Nitre.  The  detonation  13  grates  with 
moil  oblervable  when  four  parts  of  Nitre  are  mixed  Nltre* 
with  one  of  the  Sal  ammoniac ;  a  mixture  of  three 
parts  with  one  deflagrate  but  weakly,  and  two  with 
one,  not  at  all. 

This  Salt  remarkably  opens  and  volatilizes  metallic  Volatilizes 
bodies,  efpecially  if  they  have  been  previoudy  redu-  metals* 
ced  into  calces  or  precipitates ;  even  the  mod:  fixed  of 
all  known  iubftances,  Gold,  may  be  forced  over  the 
helm  by  means  of  Sal  ammoniac  :  Regulus  of  Anti-  Madefixed 
mony  is  fo  attenuated  by  it,  as  to  difiolve  in  Vinegar, 
if  not  in  water.  By  repeated  fublimations,  both  the 
Salt  itfelf,  and  combinations  of  it  with  other  bodies, 
become  lefs  and  lefs  volatile.  Pure  Sal  ammoniac, 
after  a  number  of  fublimations,  proves  at  length  fo 
fixed  as  to  remain  half  fluid  in  the  bottom  of  the  fub-< 
liming  veffel.  On  fubliming  Mercury-fublimate  with 
Sal  ammoniac,  mixing  the  matter  which  arofe  with  the 
refiduum,  and  repeating  the  operation  feveral  times, 
the  matter  at  lad:  became  quite  fixed  in  the  fire,  and 
would  no  longer  rife  from  the  bottom  of  the  glafs. 

On  fubliming  together  a  mixture  of  Sal  ammoniac. 
Mercury,  and  Sulphur,  there  remains  every  time  a 
little  fixed  brownidi-red  matter,  which  bears  a  confi- 

derable 

(p )  Char  a  Bern  drawn  with  folution  of  Sal  ammoniac  not  legible 
when  heated .]  They  do  not  become  vifible  by  being  moderately  heated  j 
but  if  the  heat  Is  inch  as  to  (lightly  (corcli  the  paper,  the  part  -impreg¬ 
nated  with  the  (aline  folution  will  be  burnt  black,  whilft  the  reft  is 
fearcely  brown. 
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Sal  AM»derable  melting  heat,  and  is  called  by  feme  fixed  Cm- 

*- — nabar. 

UiW.  Sal  ammoniac  is  made  ufe  of  in  fundry  mechanic 

bufineffes,  by  the  dyers,  glafs-makers,  but  more  par¬ 
ticularly  by  thofe  who  wo^k  upon  metals,  for  folder¬ 
ring,  &c.  Gold  is  taken  off  from  gilt  Silver,  by 
heating  the  veffel  red-hot,  and  quenching  it  in  a  fo- 
lution  of  a  pound  of  Borax,  a  pound  of  T artar,  ahd 

an  ounce  and  two  drachms  of  Sal  ammoniac. - As 

a  medicine,  it  is  accounted  powerfully  antifeptic,  ape¬ 
rient,  diuretic,  and  diaphoretic.  A  dole  of  half  a 
drachm,  or  a  drachm,  is  recommended  in  quartan 
agues  ;  and  faid,  if  it  fails  the  firft  time,  to  cure  with 
certainty  on  repeating  it :  experience  has  fhewn,  that 
It  is  a  medicine  of  remarkable  efficacy  in  agues, 
though  it  does  not  in  all  cafes  fucceed.  Given  too 
frequently,  or  in  too  large  dofes,  it  is  laid  to  injure 
theftomach  and  chill  the  habit.  Externally  it  is  em¬ 
ployed  againfl  films  on  the  eyes  of  cattle,  in  gargarifms 
for  quinfeys,  in  applications  for  gangrenes,  for  refolving 
fweliings  and  nodes  in  the  breafts,  when  not  of  long 
Handing  or  accompanied  with  inflammation,  and  for 
other  like  purpofes.  An  ointment  againfl  nodes  and 
foft  excrefcences  is  compofed  of  fix  ounces  of  Sal  am¬ 
moniac,  three  drachms  of  Ceruffe,  one  drachm  of 
Camphor,  and  a  proper  quantity  of  Oil  of  Rofes. 

Punfkati-  The  moil  limple  preparation  of  Sal  ammoniac  is 
its  purification/ '  'This  is  effected  either  by  folution  in 
water,  filtration,  and  cryflallization,  or  by  fublima- 
tion.  The  firft  method  is  greatly  to  be  preferred; 
for  fublimation  feparates  only  the  fand,  bits  of  glafs, 
or  other  like  grofs  fubitances  that  have  been  calualty 
mingled  with  the  Salt,  the  footy  and  oily  impurities 
fubliming  along  with  it.  By  fublimation  alfo  the 
inflammable  principle  of  the  Sal  ammoniac  more  and 
more  difcovers  itfeif,  and  communicates  both  a  co¬ 
lour  and  lmell  to  the  Salt.  By  folution  and  cry  ^alli¬ 
gation  it  is  effedfually  purified  from  all  the  fubftdnces 
commonly  mixed  with  it,  that  are  not  eiTen'tial  to  its 
eompofition.  Some  fublime  the  Sal  ammoniac  froni 

common 
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Common  Salt :  this  addition  fomewhat  varies  its  qua-  Sal  Am. 
lity,  efpecially  if  the  fublimation  is  feveral  times  re-  v— 
peated,  a  portion  of  the  volatile  acid  of  the  common 
Salt  being  imbibed  by  the  Sal  ammoniac. 

The  martial  flowers  of  Sal  ammoniac  are  prepared  Martial 
commonly  from  one  part  of  Iron  filings  or  haps  J>^-fiowerSe 
matites  and  two  of  the  Salt,  mixed  well  together,  fet 
by  for  fome  days  in  a  cellar,  ftirred  two  or  three 
times  a  day,  then  put  into  a  low  glafs  body  fitted 
with  a  head,  and  expofed  to  a  gentle  heat  till  the 
matter  becomes  thoroughly  dry  ;  after  which,  the  fire 
is  increaled  till  nothing  more  will  fublime.  After 
the  water  has  arifen,  a  volatile  fpirit  comes  over,  and 
after  this  a  little  acid  fpirit.  The  flowers  which  fuc-* 
ceed  are  of  an  orange  yellow,  a  reddifh  and  pale  yel¬ 
low  colour,  and  are  found  to  be  no  other  than  the 
Sal  ammoniac  in  its  whole  fubftance,  tinged  by  the  Iron 
which  it  has  volatilized.  The  refiduum  deiiquiates 
in  the  air,  and  appears  to  be  no  other  than  a  folution 
of  Iron  in  the  marine  acid.  It  is  cuftomary  to  grind 
the  flowers  with  the  refiduum,  and  fublime  them 
afrefh,  to  repeat  this  operation  feveral  times,  the 
flowers  becoming  by  this  means  of  a  deeper  and 
deeper  red  colour.  I  once  tried  how  much  Sal  am¬ 
moniac  a  certain  quantity  of  Hematites  was  capable  of 
tinging :  at  firft  I  took  two  pounds  of  each,  and  to 
the  refiduum  of  this  procefs  added  one  pound  of  frefh 
Sal  ammoniac,  repeating  the  fublimation  with  a  pound 
of  Sal  ammoniac  every  time  for  twelve  times  fuccef- 
fively.  All  the  fourteen  pounds  of  Sal  ammoniac 
were  thus  tinged  by  the  two  pounds  of  blood-ftone : 
till  the  eleventh  fublimation,  the  flowers  feemed  to  be 
deeper  and  deeper  coloured,  but  thofe  of  the  follow¬ 
ing  fublimations  were  paler  :  on  mixing  with  the  laft 
refiduum  another  pound  of  Sal  ammoniac,  the  fubli- 
mate  had  little  colour ;  and  on  trying  a  pound  more 
it  arofe  grey.  Some,  inftead  of  filings  of  Iron  or 
Blood-ftone,  ufed  Crocus  of  Iron,  or  Caput  mortyum 
of  Vitriol :  the  flowers  in  either  cafe  are  the  fame. 

Z  4 
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Sal  Am,  .  It  is  obfervable,  that  green  Vitriol  and  Sal  ammo* 
niac  ground  together  grow  as  foft  as  pap,  and  in  part 
cence  of  Sal  bquefy,  efpecially  if  the  quantity  of  Vitriol  is  double 
ammoniac  or  equal  to  that  of  the  Sal  ammoniac.  There  feems 
snd  Vitriol.  j-0  happen  here  a  tranfpofition  of  the  conftituent  parts 
of  the  ingredients  :  the  acid  of  the  Vitriol  is  transfer¬ 
red  into  the  volatile  Alcali  of  the  Sal  ammoniac  ♦,  and 
the  acid  of  the  Sal  ammoniac  into  the  Iron  of  the  Vi¬ 
triol  :  hence  the  tafte  of  the  compound  is  extremely 
Ityptic,  like  that  of  the  common  folutions  of  Iron  in 
the  marine  acid. 

Flowers  of  Venereal  and  antimonial  flowers  of  Sal  ammoniac 
Regdus  °0fhave  bkewife  been  prepared  for  medicinal  ufe,  the 
Alimony,  fitft  by  fubliming  the  Salt  with  Caput  mortuum  of 
blue  Vitriol,  the  latter  with  Regifius  of  Antimony. 
The  antimonial  flowers  are  one  of  the  more  violent 
preparations  of  that  mineral ;  and  the  venereal  ones, 
JiJce  the  other  preparations  of  Copper,  are  entirely 
unfafe.  The  Ample  Regulus  of  Antimony  yields 
white  flowers  ;  the  martial  Regulus  fine  red  ones,  es¬ 
pecially  if  the  fublimation  be  feveral  times  repeated 
till  little  or  nothing  is  left. 

Aqua  re-  Sal  arpmoniac  diflojved  in  four  times  its  quantity 
fVa*  of  Spirit  of  Nitre,  makes  the  common  Aqua  regis  ; 
the  Salt  ftiould  previoufly  pulverifed  in  a  glafs  or 
Hone  mortar ;  and  a  gentle  warmth  applied  to  pro¬ 
mote  its  folution  in  the  fpirit.  If  a  fpherical  glafs 
veflel  be  nearly  filled  with  good  Spirit  of  Nitre,  a 
quantity  of  Sal  ammoniac,  more  than  it  can  diflolve, 
thrown  in,  and  the  whole  fuffered  to  remain  quiet,  a 
curious  vegetation  arifes,  which  Kunckel  was  the  firfi; 
J  know  of  that  obferved.  Sal  ammoniac,  Quick-lime, 
and  water,  kept  for  a  night  in  a  Copper  or  brafs  vef- 
fel,  or  along  with  pieces  of  Copper,  diflolve  a  part 
of  the  metal,  with  which  the  liquor  is  tinged  blue  : 
this  is  the  Aqua  cterulea  or  Sapphirina  of  the  fhops. 
The  Copper  is  here  difiblved  by  the  volatile  Alcali  of 
the  Sal  ammoniac  extricated  by  the  Quick-lime. 
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#  The  volatile  alcaline  Salt,  and  the  fpirit,  or  (oIu-Sal  Am 
tion  of  the  volatile  Salt,  are  the  principal  preparations  — 
of  Sal  ammoniac  kept  in  the  fhops.  The  volatile Vol:itile 
Alcali  is  never  to  be  feparated  without  the  interven-  prfZT 
tion  of  fome  other  body  with  which  the  acid  has  aPleofJt8fe- 
greater  affinity,  as  fixed  alcaline  Salts  or  abforbent  paratxon‘ 
earths.  One  part  of  powdered  Sal  ammoniac  is  com¬ 
monly  mixed  with  two  or  three  of  Salt  of  Tartar  or 
purified  Potafh,  the  mixture  moiftened  with  a  little 
Spirit  of  Wine,  put  into  a  retort,  to  which  a  receiver 
is  adapted,  and  the  fire  increafed  by  degrees  :  in  Eng¬ 
land  whiting  is  ufed  for  the  intermedium,  and  alu- 
dels  are  fometimes  applied  to  the  retort.  By  either 
of  thele  methods,  the  volatile  Salt  fublimes  in  a  con¬ 
crete  form,  the  marine  acid  of  the  Sal  ammoniac  re¬ 


maining  united  with  the  fixt  Salt,  or  the  whiting,  at 


the  bottom  of  the  retort. 

Tournefort  obtained  ten  ounces  of  volatile  alcaline  quantity* 
Salt  from  fifteen  of  Sal  ammoniac.  Hoffman  af¬ 
firms  that  fixteen  ounces  of  Sal  ammoniac  contain 
twelve  of  Alcali  and  four  of  Acid.  Geoffroy  ob¬ 
tained  no  lefs  than  thirteen  ounces  from  fixteen,  be- 
fides  a  confiderable  quantity  of  fpirit,  that  is  of  Salt 
diffolved ;  infomuch  that  he  concludes  fifteen  ounces 
in  the  pound  to  be  pure  volatile  alcaline  Salt,  and 
only  one  ounce  acid.  (See  the  French  Memoirs  for 
the  year  1723.)  He  appeals  to  two  other  experi¬ 
ments  for  the  truth  of  this  affertion.  The  firit  is,  the 
production  of  a  Sal  ammoniac  perfectly  neutralized, 
from  fifteen  ounces  of  volatile  alcaline  Salt  and  a 
quantity  of  Spirit  of  Salt  that  fhall  be  found  to  con¬ 
tain  an  ounce  of  pure  acid  :  the  fecond  experiment  is, 
that  if  a  mixture  of  three  parts  of  dry  Salt  of  Tartar 
and  one  part  of  dry  Sal  ammoniac  be  ftrongly  calcined 
in  a  crucible,  that  all  the  volatile  Alcali  may  be  ex- 
pelled,  the  acid  retained  by  the  Salt  of  Tartar  will  in- 
creafe  its  weight  only  one  fixteenth  of  the  weight  of 
the  Sal  ammoniac  employed.  It  leemed  to  me  im¬ 
probable,  that  a  fingle  ounce  of  acid  ffiould  fully  fa- 
£urate  fifteen  ounces  of  volatile  Alcali  j  and  there¬ 
fore 
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Utilized. 


Sal  Am.  fore  I  repeated  both  the  fublimation  and  the  counter¬ 
proofs  he  appeals  to.  One  pound  of  Sal  ammoniac 
and  three  of  Salt  of  T artar,  thoroughly  dried,  and 
reduced  into  a  fine  powder,  were  well  mixed  toge* 
gether,  put  into  a  retort,  the  jumftures  clofely  luted, 
and,  after  (landing  for  a  night,  fhblimed :  the  vola¬ 
tile  concrete  Salt  amounted  to  no  lefs  than  thirteen 
ounces :  there  was  alfo  fome  fpirit,  but  not  fo  much 
as  that  two  ounces  more  of  Salt  could  be  reckoned 
for  it ;  and  the  quantity  of  refiduum  Was  a  good 
deal  greater  than  GeofFroy’s.  I  repeated  the  expert 
ment  with  pure  dry  Salt  of  Tartar  prepared  on  pur- 
pofe,  and  with  purified  Potafh :  with  this  lad,  the 
quantity  of  volatile  Salt  was  an  ounce  lefs  than  with 
the  other.  With  regard  to  the  other  experiments,  an 
ounce  of  pure  and  pretty  ftrong  fpirit  of  Salt  required 
for  its  faturation  two  drachms  of  volatile  Alcali ;  and 
fixt  Alcalies  calcined  with  Sal  ammoniac,  inftead  of 
gaining,  loft  notably  of  their  weight.  Three  drachms 
of  Salt  of  Tartar,  after  gentle  calcination  with  one 
drachm  of  Sal  ammoniac,  weighed  but  two  drachms 
thirty-four  grains  :  the  fame  quantities  calcined  by 
a  ftronger  fire,  left  but  one  drachm  and  two  fcru- 
ples.  1  likewile  calcined  fome  Salt  of  Tartar  by  it- 
felf,  and  found  it  to  lofe  ten  grains  upon  a  drachm  : 
calcined  with  twice  its  weight  of  Sal  ammoniac  it  loft 
exadtly  the  fame.  Half  a  drachm  of  the  calcined  Salt 
being  mixed  with  half  a  fcruple  of  Sal  ammoniac, 
there  remained  after  calcination  no  more  than  twenty- 
five  grains.  From  thefe  experiments  it  appears,  that 
a  part  of  the  Salt  of  Tartar  is  volatilized  by  the  Sal 
ammoniac  ( q%  and  that  the  Sal  ammoniac  does  not 

contain 


(q)  Salt  of  'Tartar  ^volatilized  by  Sal  ammoniac."]  Mr.  du  Hamel  has 
fully  proved  that  a  considerable  portion  both  of  fixed  aJcaline  Salts  ^nd 
of  Chalk,  is  elevated  in  fublimation  along  with  the  volatile  Salt  of  Sal 
'ammoniac :  by  both  intermedia  he  obtained  more,  fometimes  one  half 
more  volatile  Salt,  than  the  quantity  of  crude  Sal  ammoniac  made  ufe 
of  :  even  the  volatile  Salt  itfelf,  by  bare  fublimation  from  fixed  Alca¬ 
lies,  in  a  moderate  heat,  gained  an  augmentation  of  its  weight.  The 
volatile  Salts,  thus  loaded  with  Salt  of  Tartar  or  Chalk,  did  not  part 
with  their  fixed  matter  on  being  diffolved  in  wa.er,  and  repeatedly  fub- 

'  ‘  *  limed 
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^contain  fo  much  volatile  Salt  as  is  produced  in  its  Sal  Am. 
analyfts.  Probably  Geoffroy’s  obtaining  more  vola- 
tile  Salt  proceeded  from  fome  differences  in  the  fixed 
“Salts  made  ufe  of:  ttye  French  Potafh,  and  Quick¬ 
lime,  are  found  in  fome  experiments  to  differ  from 
'ours :  proceffes  with  Quick-lime,  which  I  have  per¬ 
formed  numbers  of  times  at  London  without  once 
failing,  I  could  never  once  make  fucceed  at  Paris. 

;  Spirit  of  Sal  ammoniac  is  no  other  than  the  vola-  Spirit  of 
tile  Salt  diffolved  in  phlegm  or  water.  The  moft  Sal  ammo- 
"commodious  method  of  preparing  it  is,  to  diffolve niac* 
the  Sal  ammoniac  in  as  little  water  as  it  will  diffolve 
in,  and  to  pour  into  this  folution,  in  a  retort,  a  fo- 
lution  of. an  equal  quantity  or  more  of  Salt  of  Tar- 
far  or  Potafh,  then  immediately  to  lute  on  a  receiver, 
and  proceed  to  diftillation  with  a  gentle  fire  :  the  vo¬ 
latile  fait  will  arife  before  the  water,  and  concrete 
about  the  fides  of  the  receiver :  when  water  enough 
has  come  over  to  diffolve  the  Salt,'  the  procefs  fhould 
be  difcon tin ued.  The  fpirit  will  now  be  fully  fatu- 
rated  with  Salt ;  whereas  if  the  diftillation  is  pro- 
traded  beyond  this  period,  the  fpirit  will  be  propor- 
tionably  weakened  or  diluted. 

1  Calcareous  earths,  as  Chalk  or  Whiting,  extricate 
the  volatile  Alcali  of  Sal  ammoniac  as  effedually  as  fixt 
Alcalies *  but  they  do  not  produce  their  effed  till 
they  have  fuffered  fome  degree  of  calcination.  If 
Sal  ammoniac  and  fixt  Alcali  be  barely  mixed  toge¬ 
ther  either  in  a  folid  or  a  liquid  form,  a  ftrong  pun¬ 
gent  odour  will  inftantly  difcover  that  the  volatile 
Alcali  is  "fet  at  liberty  ;  but  on  mixing  the  Sal  am¬ 
moniac  with  Chalk  no  fmell  is  perceived  till  the  matter 
has  been  confiderably  heated,  and  then  the  volatile 
Salt  fublimes  in  its  proper  form, 

When  the  earth  is  previoufly  calcined  into  Quick- spirit  witk. 

lime,  the  phenomena  are  very  different.  Quick- 
...  ?  ’  lime 

Jimed  or  diftilled  with  very  gentle  degrees  of  heat :  they  totally  fubli- 
-med  aifo  when  neutralized  by  acids  into  ammoniacal  Salts  :  a  foiution 
of  them  in  water,  expofed  for  fix  weeks  to  the  air,  and  then  exhaled, 
left  nothing  behind.  But  on  expofing  one  of  them  dry  to  the  air* 
there  remained  a  fixed  fubftance,  which  proved,  to  be  Chalk, 
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Sal  Am.  lime  mixed  with  Sal  ammoniac,  raifes  immediately' 
a  more  volatile  and  penetrating  fmell  than  that  occaft- 
oned  by  fixed  Alcaiies :  from  this  mixture  no  con¬ 
crete  Salt  is  obtainable,  the  whole  of  the  Salt  being- 
converted  into  a  permanently  fluid  fpirit,  and  its  fubtili- 
ty  arid  volatility  remarkably  increased. —  The  Spirit  of 
Sal  ammoniac  with  Quick-lime  may  be  prepared  from 
one  part  of  the  Salt,  and  three  of  the  Lime  broke  in 
pieces  about  the  fize  of  hazel  nuts.  The  Sal  ammo¬ 
niac  is  to  be  diffolved  in  water,  and  put  into  a  retort, 
the  Quick- lime  thrown  in,  and  a  receiver  immedi¬ 
ately  luted  on  :  a  fmall  quantity  of  a  very  fubtile  fpirit 
will  arife  during  the  flaking  of  the  Lime  :  when  the 
heat  proceeding  from  this  caufe  ceafes,  a  gentle  fire 
is  to  be  applied,  and  continued  till  nothing  more  will 
come  over.  If  a  ftronger  fpirit  is  wanted,  flaked 
Lime  and  if  a  ftill  ftronger,  frefh  Quick-lime  may 
be  ufed,  without  any  water.  From  eight  ounces  of 
Sal  ammoniac  and  fixteen  of  Lime  flaked  in  the 
air,  I  have  obtained  fix  ounces  and  fix  drachms, 
fometimes  more  though  oftener  lefs :  from  the  fame 
quantities  of  Sal  ammoniac  and  frefh  Quick-lime  I 
gained  only  one  ounce  and  fix  daachms  ^  but  this  laft. 
fpirit  was  far  more  volatile  than  the  other,  and  fo 
ftrong  as  to  ftrike  one  down  upon  incautioufly  taking 
off  the  receiver :  the  fpirit  with  flaked  Lime,  though 
far  ftronger  than  the  common  Spirit  of  Sal  ammoniac, 
was  mild  in  comparifon  to  this. 

Effen/ef-  The  Spirit  of  Sal  ammoniac  made  with  fixed  al- 
cence  of  caline  Salts,  effervefees  ftrongly  with  all  acids  *,  the 
tiie  fpiOts  fpint  made  with  Quick-lime  very  weakly.  Hoffman 
Sivith  acids,  affirms,  that  the  fpirit  prepared  with  Quick-lime  raifes 
no  effervefcence  with  any  acid,  milled  by  confound¬ 
ing  the  aqueous  or  pure  fpirit  with  the  vinous.  Both 
the  aqueous  and  vinous  fpirfts  made  with  fixed  alca^ 
line  Salts  effervefee  ftrongly  :  the  vinous  with  Quick¬ 
lime,  not  at  all ;  the  aqueous  with  Quick-lime  very 
fenfibly,  though  not  near  fo  much  when  newly  diftil- 
led  as  after  it  has  been  long  kept :  on  keeping  for 
ten  years  it  loft  almoft  all  its  volatility  and'fubtility. 
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and  in  this  ftate  it  effervefced  ftrongly.  —  Homberg  Sal  Am. 
reports  that  Spirit  of  Sal  ammoniac  raifes  no  effer- 
vefcence  with  any  vegetable  acid  ;  but  the  fpirit  with 
fixed  Alcalies  manifeitly  does,  if  added  in  due  pro¬ 
portion,  and  even  that  with  Quick-lime  produces  a 
fparkling.  The  common  vegetable  acids  are  fo  di¬ 
lute,  that  when  they  are  added  to  alcaline  liquors,  a 
large  quantity  of  the  acid  mult  be  poured  in  to  raife 
any  fenfible  commotion  :  to  a  drachm  of  good  Spirit 
of  Sal  ammoniac  I  have  often  added  a  pound,  a  pound 
and  a  half,  and  even  two  pounds  of  weak  diftilled 
Vinegar,  before  the  effervefcence  begun.  On  the 
other  hand,  if  we  drop  the  volatile  fpirit  into  ftrong 
diitilled  Vinegar  an  effervefcence  will  foon  appear. 

The  Angular  effedts  of  Quick -lime  in  the  diftilla-  Divers 
tion  of  Sal  ammoniac  have  been  accounted  for  by  exPen* 
many,  but  on  principles  groundlefs  or  abfurd  :  their  with* 
true  caufe  may,  perhaps,  be  that  the  Quick-lime  ab-  Qjjick- 
lorbs  and  detains  the  earthy  matter  which  is  the  balls  hme* 
of  the  volatile  Salt,  and  on  which  its  folid  form  and 
its  effervefcence  with  acids  depend.  I  have  tried  the 
effecff  of  Quick-lime  in  compofition  with  fixed  Alca¬ 
lies,  and  found  that  four  drachms  of  Sal  ammoniac 
and  eight  of  Salt  of  Tartar,  with  one  drachm  of 
Quick-lime  moiftened  with  a  little  water,  yielded 
both  a  concrete  Salt  and  a  Spirit;  that  with  two 
drachms  of  Quick-lime  a  dry  Salt  was  ftill  ob¬ 
tained  ;  but  that  upon  mcreafing  the  Quick-lime  to 
three  drachms  and  a  half,  only  a  fluid  volatile  fpirit 
arofe.  1  have  likewife  treated  with  Quick-lime  the 
Salt  and  Spirit  prepared  by  fixed  Alcalies  :  a  little 
Quick-lime  added  to  the  Spirit,  diminifiles  its  vola¬ 
tility  more  and  more  in  proportion  to  the  quantity  of 
Lime:  twelve  ounces  of  a  faturated  Spirit  being  drawn 
over  twenty  times  from  frefh  parcels  of  Quick-lime, 
three  ounces  each  time,  the  volatility  of  the  fpirit 
was  in  good  meafure  deffroyed,  and  by  a  few  more 
repetitions  it  was  totally  fo  :  the  concrete  volatile  Salt 
I  have  totally  deffroyed  by  bare  Lime-water.  (See 
page  24.) 
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The  volatile  Alcali  of  Sal  ammoniac  is  extricated 
alfo  in  a  fluid  ftate  by  fome  metallic  fubftances.  One 
part  of  Sal  ammoniac  ground  with  three  of  Minium; 
and  diftilled  in  a  retort,  yields  a  fmali  quantity  of 
alcaline  Spirit,  the  moft  penetrating  and  cauftic  of 
any  volatile  Alcalies  I  know  of :  a  Angle  drop  laid 
on  the  tongue,  quickly  makes  a  hole  as  large  as  half 
a  pea.  The  refiduum  of  this  procefs  has  oftentimes 
an  elegant  Marble-like  appearance.  Some  difputes 
with  the  elder  Geoffrov,  who  in  his  defence  of  his 
table  of  affinity,  attributed  the  extricating  of  the 
Alcali  of  the  Sal  ammoniac  to  a  fixed  alcaline  or 
calcareous  matter  produced  in  the  Minium  during 
its  preparation,  induced  me  to  examine  fome  other 
metallic  bodies  in  their  metallic  ftate,  where  no  fuch 
caufe  can  be  fuppofed  to  exift :  filings  of  Lead, 
Zinc,  Regulus  of  Antimony,  Iron,  were  all  found 
to  extricate  a  little  volatile  fpirit. 

Spirit  of  Sal  ammoniac  made  with  fixed  Alcalies, 
forms  on  the  admixture  of  redtified  Spirit  of  Wine, 
a  white  coagulum,  called  Offa  alba ,  the  volatile  Salt 
not  being  folubie  in  the  vinous  fpirit,  and  being  dif- 
lodged  by  it  from  the  water  which  held  it  in  folutlon 
before.  The  fpirit  made  with  Quick-lime,  on  the 
other  hand,  whofe  faline  matter  is  fo  attenuated  as 
not  to  aftume  a  folid  form,  unites  equably  with  the 
moft  highly  redlified  Spirit  of  Wine,  without  coagu¬ 
lation  or  precipitation.  Hence  this  laft  fpirit  is  much 
better  adapted  than  the  other  for  mixtures  with  vinous 
fpirits.  —  The  vinous  or  dulcified  Spirit  of  Sal  am¬ 
moniac  of  the  fhops  is  prepared  with  fixed  alcaline 
Salts,  and  confequently  holds  but  little  of  the  vola¬ 
tile  Alcali :  fome  mix  the  aqueous  alcaline  Spirit 
with  Spirit  of  Wine,  and  others  ufe  a  vinous  fpirit 
inftead  of  water,  in  the  firft  diftillation. 

It  may  feem  a  paradox,  that  volatile  Alcalies  jfhould 
precipitate  a  fixed  Alcali,  and  that  they  Ihould  pre¬ 
cipitate  it  from  a  liquor  with  which  they  feem  to 
have  themfelves  fo  little  affinity  as  Spirit  of  Wine. 
Such  however  is  the  cafe :  Stahl’s  Mixtura  Tonico - 

rtervind. 
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mrvina  confifls  of  the  TinBura  T 'artari  or  Tin  Bur  a  Sal  Am. 
Antimonii  and  volatile  ipirit  ^  when  a  large  quantity  -v-w 
of  the  fixed  alcaline  tinblure  is  added  to  a  fmall  one 
of  the  volatile  fpirit,  an  Oleum  T artari  per  deliquium 
feparates  to  the  bottom. 

Sundry  compound  or  oily  Spirits  of  Sal  ammoniac  Volatile 
are  kept  in  the  (hops  for  medicinal  ufes.  There  are  oilyfPirits» 
various  compofitions  of  thefe  kinds  of  liquors,  and 
various  methods  of  preparing  them.  Different  aromatic 
and  other  fubftances,  as  Anifeeds,  Fennel-leeds,  La¬ 
vender,  Juniper- berries,  Cloves,  Saffafras,  Amber, 

CtV,  or  the  oils  diftilled  from  them,  fingly  or  com¬ 
bined  with  one  another,  are  digefted  in  the  vinous 
Spirit  of  Sal  ammoniac,  or  diftilled  along  with  it, 
or  added  in  its  firft  diftillation  from  Sal  ammoniac 
and  fixt  alcaline  Salt.  The  diftillation  of  thefe  kinds 

^  f 

of  compofitions  is  entirely  unneceffary,  nor  is  it  at  all 
needful  to  keep  them  ready  prepared  in  the  fhops, 
as  they  may  be  eafily  made  extemporaneoufly  with 
different  oils,  or  different  proportions  of  oil,  as  the 
phyfician  may  think  fit.  It  is  fufficient  if  we  have 
at  hand  a  good  dulcified  Spirit  of  Sal  ammoniac  that 
will  readily  diffolve  oils. 

The  Salt  and  Spirit  of  Sal  ammoniac  are  the  pureft  ufes  of  ro¬ 
of  the  volatile  Alcalies,  and  hence  generally  made  ia£Ie  Ai~ 
choice  of  for  chemical  operations,  as  the  precipita-  1  ' 
tion  of  Aurum  fulminans,  of  Mercury,  &V.  It  is 
obfervable,  that  thefe  fpirits  precipitate  Mercury  from 
Aqua  fortis  of  a  blackifh-grey  colour,  but  from 
folution  of  corrofive  Sublimate  white,  and  that  they 
give  a  blackifh  colour  to  Mercurius  dulcis.  Medici¬ 
nally,  they  are  exhibited  as  ftimulants,  aperients,  &c* 
in  paralytic,  hyiteric,  and  fundry  other  diforders ; 

( in  plethoric  habits  they  fhould  be  given  with  caution, 
as  they  are  apt  in  thefe  cafes  to  bring  on  dangerous 
haemorrhages.  The  volatile  Salt  was  formerly  given  by 
a  drachm  at  a  time,  but  the  prefent  practice  has  juftly 
reduced  the  dole  within  fmaller  limits.  Boerhaave  ob¬ 
serves  that  this  Salt  is  fo  corrofive,  that  when  laid 
upon  the  moifi.  fkin,  and  covered  with  a  flicking 

pi  after 
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Sal  Am.  plafter  to  prevent  its  flying  off.  it  prefently  occafion^ 
a  violent  inflammation  and  gangrene.  The  Salt  either 
by  itfelf,  or  impregnated  with  odoriferous  oils,  is  ufed 
in  fmelling  bottles  by  the  name  of  Englifli  Salts. 
The  fpirit  made  with  Quick-lime  is  feldom  given  in¬ 
ternally  on  account  of  its  great  pungency,  but  fre¬ 
quently  ufed  for  fmelling  to,  and  in  fome  external  ap¬ 
plications  :  agitated  with  oils,  it  readily  unites  with 
them  into  the  confiilence  of  a  liniment. 

Refidiia  What  remains  in  the  retort  after  the  diflillation  of 
afteryhe  tpe  volatile  Salt  and  Spirit  of  Sal  ammoniac,  is  the 
lien's.  marine  acid  of  that  concrete  combined  with  the  inter¬ 
medium.  When  fixed  alcaline  Saits  have  been  ufed, 
the  refiduum  diflfolved  in  water  and  cryftallized, 
proves  no  other  than  a  regenerated  Sea-falt,  though 
dignified  with  the  titles  of  Sal  digeftivum ,  aperitivum, 
febrifugum ,  diureticum ,  hypochondriacum ,  embryonatum «■ 
Where  Quick-lime  has  been  employed,  the  refiduum 
elixated  with  water,  yields  on  evaporating  the  folution, 
a  pungent  faline  mafs,  called  Sal  ammoniacum  fixum , 
fimiiar  to  one  prepared  by  diflolving  Lime  direbtly 
in  the  marine  acid. 

Add  fpirit  Hitherto  we  have  feen  the  volatile  Alcali  of  Sal 
of  Salam- ammonjac  cxtricated  in  its  proper  form,  by  the  ad- 

momac.  .  .  1  j.  * 

dition  of  fubftances  which  abforb  the  acid  :  we  may 
likewife  obtain  the  acid  in  its  pure  date,  by  additions 
which  abforb  the  Alcali ;  for  without  additions  of 
one  or  the  other  kind,  no  feparation  can  be  made. 
If  Oil  of  Vitriol  be  dropt  upon  Sal  ammoniac  in 
a  tubulated  retort,  a  highly  concentrated  marine  acid 
arifes  in  white  clouds,  which  difficultly  condenfe,  and 
in  part  efcape  through  the  luting,  unlefs  fome  liquid 
is  placed  in  the  receiver  to  imbibe  them  and  pro¬ 
mote  their  condenfation  :  this  Spirit  is  in  all  refpedts 
the  fame  with  that  obtained  by  the  fame  means  from 
common  Salt :  the  refiduum  is  the  fame  with  the 
combination  of  vitriolic  acid  and  volatile  Alcali 
called  Sal  ammoniacum  fecretum .  See  page  300. 

Three  parts  of  Sal  ammoniac  and  two  of  Nitre 
mixed  together,  and  injedted  into  a  tubulated  retort 

made 
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riiade  red-hot,  yield  a  compound  acid  fpirit,  partici-  Sal  Am. 

fating  of  the  marine  acid  of  the  one  ingredient,  and  ' _ -# 

the  nitrous  of  the  other.  This  proves  a  fubtile  kind 
of  Aqua  regis:  it  is  called  by  Bafil  Valentine  and 
others,  Aqua  pugilum ,  and  Aqua  chryfulca .  In  lome 
places,  common  Aqua  regis  is  called  Aqua  chryfulca . 

This  lafl  name  gave  once  occafion  to  a  fatal  miftake  i 
a  Polilh  gentleman  having  afked  for  Brandy  by  the 
Polilh  name  Gcrfalko ,  received  the  Aqua  chryfulca , 
and  was  killed  by  it. 


A  R 
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III. 


Combination  of  the  marine  acid  with  earths. 

THE  marine  acid  diffolves  all  the  mineral  cal- Marine 
careous  earths,  and  the  allies  of  vegetable  and  apd  with 
animal  fubftances,  but  not  all  with  equal  facility  or  ^|ehrsent 
in  equal  quantity.  An  ounce  of  Spirit  of  Salt  dif- 
folved  but  forty-fix  grains  of  Bezoar-ftone  :  of  Pearl 
and  Mother-of-pearl  it  took  up  two  drachms of 
fea-fhells.  Coral,  and  calcined  Hartfhorn,  fomewhat 
more ;  of  Quick-lime,  and  of  Baked  Lime,  Bill 
more  *  of  Crab’s  eyes,  three  drachms  and  upwards  : 
thefe  laB  it  dilfolves  not  only  in  largeB  quantity,  but 
moB  readily  of  all  the  earths  made  trial  of.  The 
folutions  oi  fome  of  the  earths,  as  eggfhells,  are  in 
taBe  remarkably  bitter. 

All  the  combinations  of  the  marine  acid  with  earthy  FIxecl  SaI 
bodies,  when  exhccated  by  heat,  liquefy  again  in  the  air-,  ammoniac# 
hence  they  have  been  often  miftaken  tor  a  hxt  alcaline 
Salt,  particularly  the  combination  with  Quick-lime, 
which  being  obtained  as  a  fecondary  product  in  the 
diBillation  of  Spirit  of  Sal  ammoniac  with  that  earth, 
has  been  in  general  more  known  than  the  others,  and 
diBinguiQied  by  the  name  of  Sal  ammoniacum  fixum. 

This  Salt  melts  in  a  fmall  heat,  like  water,  and  be¬ 
ing  poured  into  a  clean  Iron  mortar,  appears,  when 
cold,  of  a  yellowiBi  white  colour,  and  femitranfpa- 
Vol.  I.  A  a  rent 
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rent  like  horn.  Fixed  alcalies  added  to  a  diluted  fo* 
lution  of  it,  precipitate  the  earth,  and  form  with  the 
acid  a  regenerated  Sea-falt :  if  the  folutions  of  the 
fixed  Sal  ammoniac  and  of  the  Alcali  are  both  fatu- 
rated,  inflead  of  a  precipitation,  the  two  liquors 
coagulate  on  mixture  and  become  confident.  Hom- 
berg  obferves,  that  fixed  Sal  ammoniac  melted  into 
a  mafs,  appears  luminous  in  the  dark  on  being  beat 
in  a  mortar,  or  (truck  upon  with  a  hammer,  and 
hence  calls  it  a  new  Phofphorus  :  the  experiment  does 
not  always  fucceed. 

borax. 

BORAX  is  a  faline  fubftance,  of  which  neither 
the  origin,  or  the  component  parts  are  as  yet 
known.  It  comes  from  the  Eaft-Indies  in  little  cry- 
ftalline  makes,  fomewhat  refembling  fmall  cryftals  of 
Sal  gem,  mixed  with  earth  and  other  impurities. 
Whether  it  is  a  natural  or  artificial  produdion,  we 
have  no  fatisfadory  account :  mod  probably  it  is  in 
great  meafure  artificial,  and  the  earthy  matter  de- 
fjgnedly  mixed  with  it,  to  make  us  look  upon  it 
as'  a  foffil  Salt  peculiar  to  the  Indies.  It  is  refined 
in  Europe,  but  this  procefs  alfo  is  kept  a  fecret : 
fame  additional  fubftances  are  generally  fuppofed  to 
be  employed,  the  refined  Borax  being  in  larger  cry- 
ftals  than  we  can  make  this  Salt  to  (hoot  into  by 
itfelf  (r).  The  refining  of  Borax  was  formerly 

pradifed 

(r)  Hiflory  of  Borax.]  It  is  commonly  faxd,  that  Borax  is  prepared 
in  the  eaftern  countries  from  a  gieen  faline  liquor,  which1  runs  Lem 
certain  hills,  and  is  received  m  pits  lined  with  clay,  and  fuffeied  to 
evaporate  by  the  fun’s  heat;  that  a  bluifh  mud,  which  the  bquoi  btingsr 
along  with  it,  is  frequently  birred  up,  and  a  bituminous,  matter  which 
floats  upon  the  furface  taken  off;  that  when  the  whole  is  reduced  to  a 
thick  confidence,  feme  melted  fat  is  mixed,  the  matter  covered  with 
dry  vegetable  fubftances,  and  a  thm  coat  of  clay  :  and  that  when  the 
Salt  has  cryftallized,  it  is  feparated  from  the  earth  by  a  fieve. 

Jn  the  fame  countries  is  found  in  conliderable  quantities,  a  native" 
mineral  alcaline  Salt  on  the  furface  of  the,  earth,  lometirnes  tolerably 

pure. 
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firaftifed  only  at  Venice,  and  hence  the  refined  Borax  Borax. 
was  called  Venetian  *5  but  the  Dutch  are  now  the  only  u-*-v— ~ 
mailers  of  this  manufacture.  Serapio  calls  the  rough 

A  a  2  Borax 

phi  re,  more  commonly  blended  with  heterogeneous  matters  of  various 
colours  :  the  Nitrum  or  Natron  of  the  ancients,  the  Baurach  of  the 
Arabians.  This  Alcali  appears  to  be  the  fame  with  the  balls  of  Sea- 
falt,  and  with  the  lixivia!  Salt  of  Kali  or  Kelp  and  fome  other  maritime 
plants.  It  differs  from  the  common  vegetable  Alcalies,  in  being  milder 
and  lefs  acrid  in  tafte,  alfuming  a  cryftalline  appearance,  not  .deliquia- 
ting  in  the  air,  or  very  llowly ;  forming  with  the  marine  acid  a  perfect 
Sea-falt,  with  the  nitrous  quadrangular  Nitre,  and  with  the  vitriolic  a 
Sal  mirable. 

Mr.  Pott  received  from  Tranquebar,  (where  the  greateft  quantities  of 
Borax  are  made)  a  land,  under  the  name  of  Ore  of  Borax,  with  an  account 
that  certain  acrid  vegetable  matters  were  added  in  the  preparation  of  the 
Borax.  The  ore  yielded  on  elixation,  only  the  mineral  Alcali,  with 
a  little  Sea-falt. 

_  d  he  mineral  Alcali  appears  from  experiment  to  be  a  principal  ingre¬ 
dient  in  Borax.  On  treating  Borax  with  acids,  about,  one  fourth  its 
weight  of  a  peculiar  fa-line  fubftance  (called  fedative  Salt)  is  feparated, 
and  the  refiduum  proves  a  combination  of  the  Alcali  with  the  acid 
employed  :  thus  when  the  marine  acid  is  ufed  a  genuine  Sea-falt  re¬ 
mains  j  when  the  nitrous,  a  quadrangular  Nitre ;  and  when  the  vitri¬ 
olic,  a  Sal  mirable.  The  fubftance  feparated  joined  to  the  minira! 

Alcali,  to  the  balls  of  Sea-falt,  or  to  the  Sait  of  Kali,  recompofes 
Bo  rax  again. 

The  properties  of  this  fubftance  fo  far  as  they  are  known,  are  thefe* 

It  is  of  a  bright  fnowy  whitenefs,  extremely  light,  compofed  of  fine  plates 
or  fcales,  foft,  and  as  it  were  unftuous  to  the  touch,  of  no  fmell,  of 
a  bitterifti  tafte,  accompanied  with  &  flight  impreffion  of  coldnefs.  It 
diffolves  difficultly  in  boiling  water,  and  on  the  liquor’s  cooling,  cry- 
ftallizes  on  its  furface,  into  thin  plates  ;  which  uniting  and  becoming 
larger,  fall  to  the  bottom.  It  likewife  diffolves,  by  the  affiftance  of 
heat,  in  reftified  Spirit  of  Wine  :  the  folution  let  on  fire  burns  with  a 
green  flame.  Moiftened  and  expofed  to  a  confiderable  heat,  it  in  part 
iublimes  5  by  repeated  hume&ations  the  whole  may  be  elevated. 

Whilft:  dry,  it  proves  perfectly  fixed  :  it  melts,  emits  aqueous  vapours, 
and  runs  into  a  vitreous  fubftance,  diffoluble  again  as  at  firft :  neither 
the  glafs  nor  the  Salt  itfelf  are  affected  by  the  air.  It  makes  no  change 
in  the  colour  of  blue  flowers.  It  unites  with  the  common  ale  aline 
Salts,  in  fome  degree  neutralizes,  and  renders  them  capable  of  cry- 
Ifallization.  It  is  faid  to  expel  from  Alcalies  every  acid  except  the 
vitriolic,  though  expelled  itfelf  by  every  acid  from  the  alcaline  balls  of 
the  Borax. 

Thus  we  find  Borax  compofed  of  two  principles,  one  every  where 
plentiful,  another  which  has  not  hitherto  been  obtained  but  from  Borax 
itfelf  j  the  laft  in  the  Imalleft  proportion.  How  far  this  peculiar  fub¬ 
ftance  is  natural  or  artificial,  of  mineral  or  of  vegetable  origin,  is 
wholly  unknown. 

With  regard  to  the  refining  of  Borax,  the  rough  Salt  is  faid  by  fome 
to  be  diffolved  in  Lime-water,  by  others  in  alcaline  Lixivia,  by 
others  m  a  Lixivium  of  cauftic  Alcali,  and  by  others  in  Alum-water. 

Thus 
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Borax,  Borax  as  it  comes  from  the  Indies,  linear ;  and  the 
dealers  in  this  commodity  Bill  diftinguifh  it  by  the 
name  Tincar  or  Tinea /,  never  calling  it  Borax  till  it 
is  refined.  Baurach  among  the  Arabians,  and  Chry - 
focolla  among  the  Greeks,  were  names  for  this  Sait, 
but  they  were  applied  alfo  to  other  fubftances  ;  the 
firft  to  the  Natrum  or  Nitre  of  the  ancients :  the 
latter  to  a  green  cupreous  mineral  now  called  Berggrun 
or  Viride  montanum. 

Procefles  There  are  great  numbers  of  procefies  in  books  for 
for  anifi-  making  Borax  by  art :  I  have  tried  thofe  which 
faJic?°raX  l~eerned  to  be  the  belt,  and  made  fundry  other  ex¬ 
periments  on  principles  of  my  own,  without  being 
ever  able  to  fucceed.  That  this  Salt  is  neverthelefs  arti¬ 
ficially  producible,  I  make  no  queftion  :  Stahl  obtained 
cryftals  approaching  to  Borax  from  certain  antimonial 
fcorite  expofed  for  a  length  of  time  to  the  air.  See  his 
fupplement  to  Becher’s  Phyfica  Subterranean 
General  Refined  Borax  is  a  folid,  colourlefs,  tranfparent,  cry- 
piopei ties,  fl-a]pne  apparently  of  the  neutral  kind,  but  in¬ 
clining  to  an  alcaline  nature.  It  makes  no  effervef- 
cence  with  alcalies  or  acids.  It  has  fomewhat  of  an 
alcaline  tafre,  changes  Syrup  of  Violets  greenifh,  ex¬ 
tricates  a  little  volatile  Alcali  from  Sal  ammoniac, 
throws  down  an  orange-yellow  Precipitate  from  folu- 
Predpi-  don  of  Sublimate  corrofive,  and  precipitates  fundry 
dn^add"  *metaBic  and  earthy  folutions  made  in  acids,  as  folu- 
an'daica-  dons  of  green,  blue,  and  white  Vitriol,  of  Mercury 
line  loluti- in  Aqua  fords,  of  Silver  in  Aqua  fords :  of  Copper 
in  Spirit  of  Salt,  of  Lead  in  Vinegar,  of  Copper  in 
Vinegar,  of  Zinc,  of  Bifmuth,  of  Iron  in  Aqua  regis 

and 

Thus  much  is  certain,  that  Borax  di  (halved  in  common  water,  and  cry- 
ftaliized  in  the  common  manner,  forms  extremely  final!  cryftals  :  that 
,  thefe  differ  in  feveral  refpedls  from  the  refined  Borax  of  the  fhops,  in- 
fomuch  that  Cramer  calls  the  latter  not  a  purified  but  adulterated  Borax  j 
that  Borax  flioots  into  larger  cryftals  when  diffolved  in  Lime-water  than 
in  common  water;  and  when  the  veffel  is  covered,  and  a  gentle 
warmth  continued  during  the  cryftallization,  than  in  other  circum- 
liances  ...  It  is  obfervable  that  Borax,  during  its  diftolution,  appears 
tenacious,  and  adheres  in  part  to  the  bottom  of  the  veffel  :  from  this 
glutinous  quality,  peculiar  to  Borax  among  the  Salts,  it  is  employed 
by  the  dyers  for  giving  a  glofs  to  Bilks. 
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and  in  Spirit  of  Nitre,  of  Alum,  and  of  fixed  Sal  Borax. 
ammoniac.  It  precipitates  alfo  fome  folutions  made 
in  Alcalies,  as  Sulphur  diffolved  in  alcaline  Lixivia, 
and  Refm  diffolved  in  a  folution  of  fixed  Nitre.  It 
precipitates  Sulphur  from  Lime-water :  on  mixing 
a  folution  of  Borax  with  Lime-water  itfelf,  a  turbid" 
nefs  and  precipitation  enfue  :  Spirit  of  Sal  ammoniac 
made  with  Quick-lime  produces  a  like  effedl  after 
the  mixture  has  flood  for  fome  days  w- 

This  Salt  requires  thirty  times  its  own  weight  or  Examined 
more  of  water  to  diffolve  in.  The  cryflals  expofcd water* 
to  the  fun,  lofe  a  part  of  the  humidity  of  which  they 
contain  a  large  quantity  in  their  cryftalline  form,  and 
fall  by  degrees  in  a  white  powder.  In  the  fire  they  in  the  fire, 
readily  melt  and  boil  up,  and  parting  with  their  wa¬ 
ter,  turn  to  a  light,  white,  fpongy  mafs,  which,  on 
railing  the  heat,  melts  into  a  fubftance  like  Glafs  (/). 

A  a  3  .  Lemery 

(s)  Borax  nvith  acids ,  &c.]  All  acids  diffolve  Borax  fiowly  and 
without  effervefcence.  It  precipitates  from  them  moft,  but  not  all  me¬ 
tallic  fubftances  ;  along  with  which  a  confiderable  part  of  the  Borax  is 
generally  depofited.  It  does  not  abforb  the  marine  acid  of  Luna  cor¬ 
nea  or  of  Mercury-fublimate  :  it  flows  upon  the  fur  face  of  the  firft 
without  uniting,  and  fuffers  the  latter  to  arife  unchanged  :  the  Borax 
in  both  cafes  becomes  coloured,  in  the  firft  milky  with  red  ftreaks,  in 
the  latter  amethyft  or  purple.  Mixed  with  Sal  ammoniac,  it  extricates 
the  volatile  Alcali,  and  retains  the  acid  3  but  mixed  with  a  combination 
of  the  fame  acid  with  calcareous  earths,  called  fixed  Sal  ammoniac,  it 
extricates  the  acid,  and -unites  with  the  earth.  It  extricates  the  acid 
of  Nitre,  without  teeming  to  unite  with  the  alcaline  bafis  of  that  Salt. 

Nor  does  it  mingle  in  fufion  with  the  common  fixed  alcaline  Salts,  the 

Borax  flowing  diftinCl  upon  the  furface. - A  mixture  of  Borax  with 

twice  its  weight  of  Tartar,  diffolves  in  one  fixth  the  quantity  of  water 
that  would  be  neceffary  to  diffolve  them  feparately  :  the  liquor  yields, 
on  infpiffation,  a  vilcous  tenacious  mafs  like  glue,  which  refufes  to 
cryftallize,  .and  which  deliquiates  in  the  air.  Borax  affords  likewife  a 
glutinous  compound  with  other  acids,  except  the  vitriolic:  it  proves 
moft  glutinous  with  the  vegetable,  and  leaft  with  the  marine. — —  Witli 
oils  both  expreffed  and  diftilled,  it  forms  a  milky  femilaponaceotis  coin- 
pound.  It  partially  diffolves  in  Spirit  of  Wine.  In  conjunction  with 
any  acid,  it  tinges  the  flame  of  burning  matters  green  :  the  Precipitate 
thrown  down  by  it  from  metallic  folutions  has  this  effe£L- — It  does  not 
deflagrate  with  Nitre.  Filled  with  inflammable  matters,  it  yields  no¬ 
thing  fulphureous  as  thofe  Salts  do  which  contain  vitriolic  acid. 

(t)  Glafs  of  Bor  ax.  ]  Borax  is  the  only  Salt  that  affumes  a  vitreous 
appearance  from  fire  without  addition.  The  Glafs  fo  called,  becomes 
opake,  and  at  length  powdery  in  the  air,  like  the  Borax  at  firft,  the  Salt 
feeming  to  have  buffered  from  this  procefs  no  other  real  alteration  than 

the 
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Borax.  Lemery  relates,  that  this  Giafs  will  {till  diflake  la 
water,  and  cryfiallize  into  Borax  again.  If  the  fufion 
is  performed  in  a  retort  with  its  receiver,  we  obtain 
from  a  pound  of  Borax  near  feven  ounces  of  phlegm  $ 
the  vitrified  refiduum  weighs, a  little  more  than  nine 
ounces.  The  phlegm  has  fomewhat  of  a  foapy  flreli : 
if  Salt  of  Tartar  be  added  in  the  diflillation,  the  dis¬ 
tilled  liquor  proves  manifeftly  unbtuous  or  oily.  Le¬ 
mery  obtained  from  an  ounce  and  a  half  of  Borax, 
and  twice  as  much  dry  Clay,  three  drachms  of  an  urin¬ 
ous  liquor. 

Ufes.  Borax  is  ufed  chiefly  in  foldering,  for  promoting 
the  fufion  of  calces  of  Gold  and  Silver,  and  reuni¬ 
ting  the  particles  of  thofe  metals  into  one  mafs  when 
diffufed  through  a  quantity  of  earthy  matter,  for  fa¬ 
cilitating  the  vitrification  of  calces  of  Antimony,  &e. 
It  weakens  the  colour  of  Gold,  and,  by  repeated 
fufions,  renders  it  quite  pale  (u).  It  is  fometimes 
employed  medicinally  in  compofitions  for  promoting 
delivery  as  an  emmenagogue  in  aphrodifia.c,  cqfmetic, 
dentifrice,  &c. 

Sedative  The  principal  preparation  of  Borax  is  a  volatile  fa- 

Sait"  line  concrete,  called  Flores  boracis ,  Sal  volatile  vitri¬ 
olic,  Flores  vitrioli  philofophici ,  Sal  volatile  narcotinum , 
and  by  fome  Sal  album  alchymiftarum.  This  is  made 
fometimes  with  the  Caput  mortuum  of  Vitriol,  and 

fometimes 

the  lofs  of  about  half  its  weight  of  phlegm.  It  continues  a  perfect  Salt? 
and  is  by  no  means  changed,  as  Stahl  fuppofes,  to  an  earth. 

Borax,  rendered  fluid  by  fire,  diflfolves  moft  kinds  of  earthy  bodies 
and  metallic  calces,  more  readily  and  more  perfectly  than  alcaline  or 
other  Salts  :  the  moft  compaft  crucibles  do  not  long  fuftain  its  action. 
Neverthelefs  a  flight  glazing  with  Borax  is  laid  to  defend  the  veflel  for 
fome  time  from  being  corroded  by  giafs  of  Lead,  as  well’as  by  filing 
its  pores  to  prevent  the  abforption  of  any  particles  of  metals  melted 
in  it. 

ft  be  glafles  which  Borax  forms  with  earths  are,  in  general,  very 
hard  and  compafl,  and,  when  newly  prepared,  of  great  brightnels  and 
tranfparepcy.  On  long  expofure  to  the  air,  they  are  apt,  like  Borax 
itielf,  to  become  cloudy  ;  and,  if  its  proportion  is  very  large,  opake. 

(u)  Makes  Gold  pale. ]  This  effect;  is  prevented  by  the  addition  of 
Nitre  or  Sal  ammoniac,  or  the  colour  of  the  Gold  reltored,  by  remelt¬ 
ing  it  with  either  of  thofe  Salts. — I  have  obferved  likewife,  that  it  ren¬ 
ders  Brafs  and  Princes-metal  pale,  the  Borax  acquiring  a  deep  reddifti 
hue;  that  it  gains  a  like  colour  on  being  melted  with  Copper,  and  ^ 
darker  blackifti  from  Iron, 
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io  me  times  with  Oil  of  Vitriol. - Three  pounds  of  Borax. 

the  Caput  mortuum  or  Colcothar  of  green  Vitriol,  are  % — * 

elixated  with  fix  or  feven  quarts  of  boiling  water, 
and  the  filtered  liquor  mixed  with  a  folution  of  two 
ounces  of  Borax  in  a  quart  of  boiling  water.  The 
mixture  buffered  to  fettle  for  twelve  hours,  and  pour¬ 
ed  off  clear  from  the  fediment,  is  evaporated  to  two 
pounds  or  a  quart,  then  put  into  a  glafs  body,  and 
treated  with  a  gradual  fire  :  a  fine  fparkling  Subli¬ 
mate  arifes,  which,  after  the  velfels  have  grown  cold, 
is  to  be  fwept  out  with  a  feather.  If  the  phlegm 
which  comes  over  be  returned  on  the  refiduum,  a 
little  more  Sublimate  may  be  obtained,  and  this  re¬ 
peatedly  for  a  fecond  and  a  third  time.- — -The  me¬ 
thod  of  preparing  the  Sait  with  Oil  of  Vitriol  is,  to 
diffolve  two  ounces  of  Borax  in  a  quart  of  water, 
gradually  drop  into  the  folution  one  ounce  of  Oil  of 
Vitriol,  evaporate  about  one  third  of  the  mixture, 
and  then  didil  and  cohobate  as  before.— — This  Salt 
was  firft  difcovered  by  Mr.  Homberg,  and  is  ufed 
by  the  French  phyficians  in  fevers  and  ebullitions  of 
the  blood,  in  deliria,  convulfions,  hypochondriacal 
and  hyderical  affe&ions.  Its  particular  nature  is  as 
yet  unknown  :  it  has  no  volatile  fmell,  or  pungent 
tade,  and  appears  to  be  of  the  neutral  kind. 

I  have  prepared  this  Salt  by  a  more  commodious 
method  than  that  of  Homberg,  without  fublimation 
or  didillation.  A  folution  of  Borax  being  mixed  to 
faturation  with  a  folution  of  Alum,  the  earth  of  the 
Alum  precipitates  :  the  remaining  liquor  evaporated 
to  a  certain  pitch  and  fet  to  fhoot,  yields  fird  fine 
crydals,  the  fame  with  the  fublimed  flowers.  If  the 
procefs  be  continued,  the  crydals  which  (hoot  after¬ 
wards  are  found  to  be  of  a  different  kind.— —A 
further  account  of  Borax,  and  enquiries  into  its  na¬ 
ture  and  properties,  may  be  feen  in  Pott's  Obfervatu 
ones  &  animadv erfiones  chemictf  collect.  ii.  and  Modell’s 
differtation  de  Bor  ace  nativa  a  Perfis  borech  dtbla. 
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BITUMINOUS  SUBSTANCES, 


Bitum.  ITUMENS  are  inflammable  mineral  bodies^ 

not  fulphureous,  or  only  cafually  impregnated 
with  Sulphur/  They  are  of  various  degrees 
of  confiftency,  and  feem  in  fome  meafure  to  corref- 
pond  in  the  mineral  kingdom,  to  the  oils  and  refins 
of  the  vegetable.  There  is  a  perfectly  fluid,  thin  Bi- 
^aphtha,  tumen,  or  mineral  Oil,  called  Naphtha ,  clear  and 
colourlefs  as  Cryftal,  of  a  ftrong  fmell,  extremely 
fubtile,  fo  light  as  to  fwim  on  all  known  liquors, 
fpreading  to  a  yaft  furface  on  water  and  exhibit¬ 
ing  rainbow  colours,  highly  inflammable,  formerly 
made  life  of  in  the  compofltion  of  the  fuppofed  inex- 
tingitifliable  Greek  fire.  Next  to  this  in  confluence 
petroleum,  is  the  Oleum  petr^e  or  Petroleum  \  which  is  grofler  and 
thicker  than  Naphtha ,  of  a  yellowifli,  reddifh,  or 
brownifh  colour,  but  very  light,  fo  as  to  fwim  even 
on  Spirit  of  Wine.  By  diftillation,  the  Petroleum 
becomes  thinner  and  more  fubtile,  a  grofs  matter  be¬ 
ing  left  behind  :  it  does  not  eaflly  arife,  nor  does  it 
totally  lofe  its  colour  by  this  procefs,  without  parti¬ 
cular  managements  or  additions. 

Both  Naphtha  and  Petroleum  are  found  plentifully 
in  feme  parts  of  Perfla,  trickling  through  rocks,  or 
fwimhiing  on  the  furface  of  waters.  Kaempfer  gives 
an  account  of  two  fprings  near  Baku,  one  affording 
Naphtha,  which  it  receives  in  drops  from  fubterrane- 
pus  veins,  the  other,  a  blackifli  and  more  fetid  Pe¬ 
troleum,  which  comes  from  mount  Caucafus  ;  the 
Naphtha  is  colledled  for  making  varni flies  ;  the  Pe¬ 
troleum  is  received  in  pits,  and  lent  to  Sjamachia, 
Baku,  Media,  Hyrcania,  '  Ufbeck,  Circaflia,  ancf 
Pageftan,  for  lamps  and  torches :  from  this  place 
alone  are  faid  to  be  exported  daily  eight  or  ten  thou¬ 
sand  batmans,  each  batman  amounting  to  about  nine 
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Bituminous  Substances 


Putch  pounds.  A  further  account  of  the  bituminous  Bitum. 
tracts  in  that  part  of  the  world,  and  of  burning  land,  — v— ^ 
&c.  may  be  feen  in  the  author  above-mentioned,  and 
in  the  Breflau  cohesions.  Native  Petrolea  are  found 
likewife  in  Italy,  particularly  in  Lombardy  and  the 
Modenefe  •,  and  an  inferior  fort,  of  a  ftrong  difagree- 
able  fmeil,  and  fharp  bitter  tafte,  at  Gabian  in  Lan¬ 
guedoc  :  Aiface,  Neuchatel,  and  feveral  other  places 
in  Europe,  afford  alfo  Petrolea.  Some  years  ago,  a 
bituminous  earth  and  Petroleum  were  difcovered  in 
the  Electorate  of  Hanover.  In  the  fhops  we  meet 
with  no  genuine  Petrolea  •,  what  is  fold  under  the 
name  both  of  white  and  Red  Petroleum,  being  an 
artificial  compofition,  confuting  chiefly  of  the  oil  of 
the  pine-tree,  drawn  over  perhaps  from  bricks  after 
the  fame  manner  as  the  Oleum  phil'ofophorum ,  or  dif- 
tilled  in  an  open  fire  without  addition.  The  Dutch 
fell  us  an  Oleum  terr a?,  as  it  is  called,  of  a  ftrong 
fmeil,  and  tranfparent  reddifh  brown  colour,  brought 
in  large  earthen  jars  from  the  Eaft  Indies,  and  faid 
to  be  ufed  there  in  palfies  :  even  this  however  does 
not  feem  to  be  a  native  Bitumen,  any  more  than  the 
officinal  Oleum  petra;.  The  officinal  fort,  diftilled  from 
bricks,'  greatly  refembles  it.  The  true  Naphtha  is 
recommended  againft  diforders  of  the  nerves,  old 
pains,  cramps  and  contractions  of  the  limbs,  for  dif- 
cuffing  tumours,  &c. 

There  are  Bitumens  of  a  middle  confidence  betwixt  Thick  Bi¬ 
fluid  and  folid  ;  as  that  called  in  England  Barbadoes tliracns* 
Tar,  faid  to  drop  from  certain  rocks  in  America.  A 
thick  adhefive  Bitumen  of  this  kind  is  plentiful  in 
Auvergne  in  France,  and  proves  rather  incommodi¬ 
ous  than  ufeful :  it  exudes  on  the  furface  of  the  earth, 
flicks  to  the  feet  like  pitch,  and  is  there  called  Devil’s 
dung.  Such'  alfo  is  the  Bitumen  judaicum ,  which  is 
found  on  the  furface  of  the  dead  fea,  and  faid  to  be 
raked  off  by  the  neighbouring  inhabitants  before  it 
lias  been  hardened  by  the  fun. 

There  are  fundry  Bitumens  perfectly  dry  and  folid,  Solid  Bim- 
as  Amber,  Ambergris,  Pit-coal,  Jet.  In  the  Pruf  mcns* 
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Bitum.  flan  Pomerania  we  have  a  bituminous  earth,  which 
w— proves  an  excellent  fuel,  eafily  taking  fire,  burning 
long,  yielding  no  unpieafant  or  prejudicial,  but  ra¬ 
ther  an  agreeable  fmell,  fomewhat  like  that  of  Am¬ 
ber,  and  leaving  only  a  fmall  quantity  of  perfectly 
white  allies.  Turf  and  Peat  belong  alfo  to  this  clafs, 
as  being  chiefly  a  bituminous  earth,  and  yielding, 
when  firlf  fet  on  fire,  a  difagreeable  bituminous  fmell ; 
though  originally  compofed,  in  great  part,  of  the 
roots  of  vegetables  (v).  The  learned  Dr.  Degner 
of  Nimmagen  has  written  an  exprefs  treatife  on  this 
fubjedt,  to  which  I  refer.  Sea-water  and  certain 
fprings  are  likewife  impregnated  with  bituminous  mat¬ 
ter,  as  we  fhall  fee  hereafter  in  treating  of  water. 

I.  A  M  B  E  R. 


Amber. 


AMBER,  Succinum ,  called  by  the  Greeks  Elec - 
trum,  and  by  the  Arabians  Carabe 5  from  its 
power  of  attracting  ftraw  and  other  light  bodies  when 
rubbed,  is  a  folid  Mineral  Bitumen  *,  not  as  fome 
have  fuppofed,  a  vegetable  refin,  or  infpiflated  juice, 
introduced  into  cavities  in  the  earth,  and  there  indu¬ 
rated  and  fomewhat  changed  in  its  quality  ^  nor  a 

true 


( x )  Peat.']  There  are  very  confiderable  differences  in  Peat,  pro¬ 
ceeding  perhaps  wholly  from  different  mineral  admixtures,  for  the  lub- 
ftance  of  the  Peat  is  plainly  of  vegetable  origin,  whence  it  is  found  to 
a-nlwer  for  the  fmelting  of  ores,  and  the  reduction  of  metallic  calces, 
nearly  in  the  fame  manner  as  the  coals  of  wood.  Some  forts  yield  in 
burring  a  very  difagreeable  fmell,  which  extends  to  a  great  diftance ; 
whilfl  others  are  inoffenfive.  Some  burn  into  grey  or  white,  and  others 
into  red  ferrugineous  allies.  The  allies  yield,  on  elixation,  a  fmall 
quantity  of  alcaline  fait,  with  Sometimes  one  and  fometimes  another 
fait  of  the  neutral  kind. 

I  he  iinoke  of  Peat  does  not  preferve  or  harden  flefn  like  that  of 
wood  ;  and  the  foot,  into  which  it  condenfes,  is  more  difpofed  to  li¬ 
quefy  in  moi ft  weather.  On  diftilling  Peat  in  clofe  veffels,  the  arifes  a 
clear  inftpid  phlegm,  an  acid  liquor,  which  is  fucceeded  by  an  alcaline 
one,  and  a  dark  coloured  oil.  The  oil  has  a  very  pungent  tafte  ;  and 
an  empyreuriiatic  fmell,  lefs  fetid  than  that  of  animal  fubftancts,  more 
io  than  that  of  mineral  bitumens  :  it  congeals  in  the  cold  into  a  pitchy 
mafs,  which  liquefies  in  a  fmall  heat  :  it  readily  catches  fire  from  a 
candle,  but  burns  lefs  vehemently  than  other  oils,  and  immediately 
goes  out  upon  removing  the  external  flame  :  it  diflolves  alrnoft  totally 
in  rectified  ipirit  of  wine  into  a  dark  brownifh  red  liquor. 
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true  marine  production,  though  fometimes  found  in  Amber. 
the  fea. 

It  is  met  with  plentifully  in  regular  mines  in  fome ip  natural, 
parts  of  Pruflia  :  the  upper  furface  is  compofed  ofhjftory* 
land,  under  which  is  a  ftratum  of  loam,  and  under 
this  a  bed  of  wood,  partly  entire,  but  chiefly  moul¬ 
dered  or  changed  into  a  bituminous  fubftance :  un¬ 
der  the  wood  is  a  ftratum  of  vitriolic  or  rather  alumi¬ 
nous  mineral,  and  under  this  another  bed  of  land, 
in  which  the  amber  is  found.  Strong  fulphureous 
exhalations  are  often  perceived  in  the  pits.  Helving 
relates,  that  wherever  there  is  Amber,  there  is  always 
a  bituminous  earth  and  foflil  wood,  a  gravelly  mat¬ 
ter,  Vitriol,  Nitre,  and  Sulphur ;  and  that  the  mat¬ 
ter  of  the  Amber  reftdes  in  the  foflil  wood.  The  ob- 
fervation  appears  to  be  juft,  except  in  regard  to  Ni¬ 
tre,  which  is  never  found  in  the  Amber  pits;  fome 
aluminous  matter  was  doubtlefs  miftaken  for  Nitre. 
Confiderable  quantities  are  met  with  alio  in  the  fea 
near  the  Amber  fhores,  particularly  after  a  ftorm  ; 
the  fea  having  probably  walhed  out  the  mineral  from 
the  earth. 

The  principal  Amber  pits  are  in  the  territory  called 
Sandlande,  between  Pillau  and  Fifchhaufen,  near  the 
villages  Groslhubenick,  Grofsdirfchken,  Warnicken, 
Strobfchner,  Rittener,  Palmnick,  &c.  The  fhores 
on  which  Amber  is  chiefly  fifhed  for  are  thofe  called 
Krecke,  Nodens,  LaiTnfck,  Knick,  Krapellen,  Rrack- 
ftepellen,  Crimichen,  and  Thiefkim  or  Brufterort. 

•The  manner  of  fi filing  for  it  is  pretty  well  deferibed 
in  Hartmann’s  Hiftoria  Succini  Pruffici .  The  digging 
of  Amber  is  a  very  dangerous  work ;  the  ground  not 
being  ftony  or  rocky  as  in  metallic  mines,  but  fandy 
or  loamy,  and  hence  very  fubjeft  to  fall  in  when 
hollowed  underneath.  His  Pruflian  Majefty  receives 
a  large  annual  revenue  from  this  commodity  he  has 
a  peculiar  council  called  the  Amber-chamber ;  and 
no  one  but  thofe  appointed  for  that  purpofe  is  per¬ 
mitted  to  dig  or  fifti  for  Amber  in  his  dominions.— * 
jjmall  quantities  of  Amber  are  met  with  alio  in  ftin- 
1  ;  dry 
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dry  other  places ;  in  Bohemia,  Silefia,  Saxony,  Hun¬ 
gary,  France,  &c.  1  he  pieces  of  Amber  now  and 

then  found  in  thefe  places  were  not,  perhaps,  origi¬ 
nally  produced,  but  left  there  by  the  flood. 

Various  kinds  of  fubftances  are  often  inclofed  in 
mafles  of  Amber ;  as  drops  of  water,  which  fall  to 
this  fide  and  that  upon  moving  the  mafs ;  fmall  bits 
of  wood,  mofs,  leaves  of  plants,  &V.  a  variety  of  in¬ 
fers,  particularly  gnats,  flies,  fpiders,  ants,  moths, 
butterflies,  grafshoppers,  bees,  worms,  cantharides,  ca¬ 
terpillars,  crickets,  maggots,  lice,  and  fleas.  There  are 
ports  alfo  of  frogs,  vipers,  fiflies,  and  other  large  ani¬ 
mals  being  found  in  mafles  of  Amber,  and  fuch 
are  figured  in  Mercatus’s  Metalloiheca  ;  but  moft  of 
thefe  are  artificial  preparations 5  even  the  full  in  Am¬ 
ber,  in  his  Pruflian  Majefty’s  repofitory,  is  manifeftly 
factitious.  In  my  own  poffeflion  there  are  two  hun¬ 
dred  fpecimens  of  Amber,  every  one  of  which  has 
fortieth  ing  inclofed.  It  is  evident  from  hence,  that 
this  Bitumen  has  once  been  in  a  fluid  ftate  ;  though 
we  cannot  conclude  that  it  ever  was  a  liquid  or  oily 
matter,  and  acquired  its  confiflency  and  folidity  by 
degrees.  Appearances  are  rather  contrary  to  this 
fuppofition.  The  infects  found  in  Amber  have  no¬ 
thing  of  thofe  (trained  or  diftorted  poftures  which 
animals  are  naturally  thrown  into  upon  endeavouring 
to  difengage  themfelves  when  entangled  in  a  vifcous  li¬ 
quid.  We  often  fee  pieces  of  Amber  in  which  there 
are  perfedt  flies  with  the  wings  and  feet  beautifully 
expanded  as  if  they  were  Hill  flying.  It  is  moft  pro¬ 
bable,  that  the  Amber  was  generated '  inftantaneou fly 
from  the  concourfe  of  mineral  oil  or  petroleum  with 
vitriolic  acid,  in  the  form  of  vapours  :  which  at  once 
concreted  together,  and  embalmed  the  infedts  that 
happened  to  lie  in  their  way,  with  a  more  durable 
and  precious  covering  than  has  ever  fallen  to  the  lot 

of  the  moft  magnificent  monarchs. - A  bituminous 

wood  is  to  be  conftantly  met  with  in  the  Pruflian 
Arnber  pits :  this  however  does  not  appear  at  all 
necefiary  to  the  formation  of  Amber.  Amber  is 

found 
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found  in  Italy;  where  there  is  no  foffil  wood,  but  Amber. 
plenty  of  mineral  oil  or  petroleum. 


There  are  different  forts  of  Amber  in  regard  to  Different 
external  appearance;  opake  and  tranfparent ;  white forts* 
or  whitifh,  yellowifh  or  yellow,  greenifh,  brownifh, 
blu iff,  reddiff,  or  browniff  red:  what  is  called  black 
Amber  is  no  true  Amber,  but  a  bitumen  of  the  Pit- 
coal,  afphaltum  or  jet  kind.  Some  divide  Amber 
into  native  and  factitious  :  I  have  feen  artificial  maffes 
indeed  refembling  Amber  in  appearance  ;  but  no  true 
Amber  has  hitherto  been  produced  by  art.  In  Holland 
a  vegetable  refin,  whofe  proper  name  is  Gummi  de  Sophiftica- 
Loock ,  is  fold  under  the  name  of  American  Amber  :  widJ  a 
this,  when  in  confiderable  maffes,  and  by  itfelf,  is  rein!* 
eafily  diftinguiffed  from  the  genuine  Amber,  by  its 
having  lefs  electricity,  wanting  the  peculiar  ffrong  fmell 
which  Amber  emits  in  burning,  by  its  greater  folu- 
bility  in  Spirit  of  Wine,  and  not  yielding  the  fame 
principles  as  Amber  in  diftillation  :  fmall  pieces  of 
the  refin  mixed  among  true  Amber  are  more  difficultly 
difcovered,  and  this  abufe  is  not  unfrequently  prac- 
tifed. 


Amber  is  divided  by  the  workmen  into  different  Natural 
fortments,  according  to  the  fize  of  the  maffes ;  the dlfferenccs 
fmalieft  and  coarfdt  bits  are  called  Sandftein ,  the 
fomewhat  larger  Schlug ;  thofe  which  are  {till  larger, 

Firnifs ,  or  Varniff  Amber;  the  pieces  which  are 
large  enough  to  be  turned  into  beads,  or  other  orna¬ 
ments  or  utenfils,  are  named  from  the  works  for 
which  they  are  judged  to  be  fit.  There  are  other  di- 
vifions  taken  from  the  quality  of  the  maffes.  Of 
the  opake  Ambers,  the  moft  valuable  is  the  flaky  or 
fcaly ;  next  to  this,  the  undulated  or  waved ;  and 
next  in  order  the  cloudy,  the  cauliflower  or  pearl¬ 
like,  the  milky,  the  citron  yellow,  the  wax-coloured, 
the  dark  yellow,  the  browniff,  and  the  dark  brown, 
which  laft  is  the  coarfeft  of  all.  The  tranfparent 
Ambers  are  divided  into  reddiff,  gold  yellow  like  a 
yellow  glafs,  citron  yellow,  pale  yellow,  and  whitifh. 

Of  ail  thefe  there  are  feveral  fubdivifions,  commix¬ 
tures, 
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tures,  or  intermediate  fliades  *,  and  fometimes  w« 
meet  with  pieces  of  other  colours,  as  greenifh,  blu- 
ifh,  coffee-coloured,  opal-coloured,  &c.  With  re¬ 
gard  ro  the  tranfparent  Ambers,  it  may  be  proper  to 
take  notice,  i.  That  infedbs  or  other  foreign  bodies 
are  obferved  chiefly  in  thefe  ;•  poffibly  they  may  often 
be  lodged  alfo  in  opake  Amber,  though  the  opacity 
of  the  mafs  prevents  our  feeing  them.  2.  That  opake 
Amber  is  capable  of  being  made  tranfparent  by  art ; 
and  hence  that  all  our  tranfparent  Ambers  were  not 
naturally  fuch.  3.  That  the  fine  gold  yellow  tranf¬ 
parent  fort  is  entirely  natural ;  the  common  methods 
of  improving  the  transparency,  weakening  the  co¬ 
lour.  There  are  means  of  communicating  to  Amber 
a  variety  of  colours  :  an  excellent  artifl:  at  Breflau, 
by  name  Gottlieb  Samuelfon,  not  only  made  opake 
Amber  tranfparent,  but  tinged  it  red,  blue,  violet, 
of  a  purplifh,  green,  and  white  ;  and  cut  it  into 
brilliants,  necklaces,  ear-pendents,  bracelets,  fsk.  in 
imitation  of  precious  Hones  ;  as  alfo  into  fpebtacles, 
microfcopes,  prifms,  burning  lens’s,  &c.  of  which 
an  account  may  be  feen  in  the  Breflau  collections. 
4.  That  Amber  clarified  by  art  is  always  harder, 
and  lefs  eleCtric,  than  in  its  natural  untranfparent 
Hate. 

Schroder  relates,  that  yellow  Amber  is  made  white 
by  boiling  in  falt-water ;  and  later  writers  have  co¬ 
pied  this  account :  on  trial,  however,  falt-water  is  not 
found  to  have  any  fuch  effeCt.  The  workmen  have 
twro  methods  of  clarifying  Amber  :  one  by  furround¬ 
ing  the  Amber  with  land  in  an  iron  pot,  and  cement¬ 
ing  it  with  a  gradual  fire  for  forty  hours  *,  feme  fmall 
pieces  placed  near  the  Tides  of  the  veffel,  being  occa¬ 
sionally  taken  out  for  judging  of  the  effect  of  the 
operation  :  the  fecond  method,  which  is  that  moffc 
commonly  praCtifed,  is,  by  digefling  and  boiling  the 
Amber  about  twenty  hours  with  Rapefeed  oil,  by 
which  it  is  rendered  both  clear  and  hard  :  treated  in 
the  fame  manner  with  Linfeed  oil,  it  does  not  be¬ 
come  clear.  Sendelius  informs  us  that  he  clarified 

pieces 
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pieces  of  cloudy  Amber,  by  applying  them  to  the  Ameer. 
flame  of  a  candle,  and  rubbing  them  now  and  then  v— ^ — a 
with  tallow ;  and  that  opake  pieces,  boiled  with  fifh 
and  with  flefh,  ftiewed  a  difpofition  to  become  clear. 

The  moll  defirable  point  in  the  manufactures  of  Am¬ 
ber  would  be,  to  find  a  method  of  melting  fmall 
pieces  into  a  large  one  •,  but  nothing  of  this  kind  has 
hitherto  been  difcovered. 

It  is  no  fmall  piece  of  art  to  procure  a  total  folu-  Enquiry 
tion  of  Amber.  I  have  tried  twenty-five  different  me- 
thods  •,  with  alcalies,  acids,  oils,  inflammable  fpirits,  ii 
dulcified  fpirits,  balfams,  and  other  menftrua  •,  with¬ 
out  being  able  perfectly  to  fucceed,  Hoffmann  re¬ 
lates,  that  he  has  diffolved  Amber  in  two  ways  :  one 
is,  by  putting  two  parts  of  oil  of  Almonds  and  one 
of  powdered  Amber  into  a  glafs  veffel,  and  fetting 
the  veffel  in  Papin’s  digefter  filled  about  one  third 
with  water :  the  cover  of  the  digefter  being  ftrongly 
fecured,  and  a  moderate  fire  kept  up  for  above  an 
hour,  the  Amber  was  refolved  into  a  tranfparent  ge¬ 
latinous  mafs,  on  the  furface  of  which  floated  a  little 
fluid  oil.  The  other  method  is,  by  boiling  powdered 
Amber  in  water  with  an  equal  weight  of  cauftic  Ni¬ 
tre  ;  this  corrofive  alcali  occafioning,  as  he  fays,  al- 
moft  all  the  Amber  to  be  diffolved.  Thefe  experi¬ 
ments  I  leave  to  their  own  merit,  but  muft  obferve, 
that  neither  of  them  afford  fuch  folutions  as  I  was 
in  fearch  of.  Henckel  has  carried  the  affair  much 
farther,  pretending  to  prepare  Amber,  without  burn¬ 
ing,  and  without  alcalies,  fo  as  to  diffolve  totally  in 
Spirit  of  Wine  :  of  this  affertion  we  can  form  no  judg¬ 
ment  till  the  faCt  is  produced.  Of  the  common  men¬ 
ftrua,  there  is  not  one  which  totally  diffolves  this 
concrete  :  in  Papin’s  digefter,  the  Amber  perhaps  is 
only  foftened.  Moft  liquors  however  extraCfc  feme 
portion  of  it :  a  tinCture  made  in  vinous  fpirits  is 
kept  in  the  fhops.  Some  have  thought  to  promote 
the  aCtion  of  the  fpirit  by  fixed  or  volatile  alcaline 
Salts  but  thefe  kinds  of  additions  give  very  little,  it 
any,  aftiftance  to  the  fpirit  as  a  menftruum,  and  aie 
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Amber,  accompanied  with  an  inconvenience  of  rendering  the 
tindture  unfit  for  the  chirurgical  ufes  to  which  it  is' 
commonly  applied.  Highly  redtified  Spirit  of  Wine 
extracts  of  itfelf  a  fufficiently  ftrong  tincture  from 
Amber  :  the  admixture  of  alcaline  fairs  deepens  the 
colour  of  the  liquor,  without  increafing  the  quantity 
taken  up.  If  the  fimple  tindture  is  required  to  be 
more  faturated  with  the  Amber,  it  may  be  eafily  ren  • 
dered  fo  by  drawing  off  a  part  of  the  fpirit,  which 
may  be  referved  for  the  like  ufes  again,  as  being  im¬ 
pregnated  with  the  more  fubtile  parts  of  the  Amber. 
If  the  fpirit  be  totally  abftradled,  a  balfamic  or  refi- 
niform  extract  is  left :  this  is  employed  by  fome  as  an 
ingredient  in  compofitions  for  pills.  Water  mixed 
with  the  tindture  renders  it  turbid,  but  fcarce  any 
precipitation  enfues  *,  though  in  feveral  books  of 
pharmacy  a  magiftery  of  Amber  is  diredted  to  be  pre- 
pared  by  this  means. 

Amber  melts  and  burns  in  the  fire,  and  emits  a 
ftrong  peculiar  fmell.  Diftilled,  in  a  ftrong  heat,  it 
yields  a  phlegm,  an  oil,  and  a  particular  fpecies  of 
volatile  faline  matter.  The  diftillation  is  performed 
in  earthen  or  glafs  retorts,  frequently  with  the  addi¬ 
tion  of  Sand,  powdered  Flints,  Bricks,  Lime,  eiix- 
ated  Afhes,  Bole,  Loam,  Pumice,  Sea-falt,  Coals, 
i£c.  Considerable  differences  are  obferved  in  the 
products,  according  to  the  additions  made  ufe  of : 
with  fome  the  Salt  proves  yellowifh  and  dry,  with 
others,  brown ifn  or  blackifh,  and  undtuous  or  foft 
like  an  extradt :  with  fome  the  oil  is  throughout  of  a 
dark  brown  colour  *,  with  others  it  proves  externally 
green  or  greenifh  •,  with  elixated  afhes  in  particular, 
of  a  fine  green,  as  I  have  found  on  repeated  trials. 
The  quantity  of  oil  and  phlegm  is  greateft  when  coals* 
that  of  Salt  when  Sea-falt  is  ufed.  The  moft  com¬ 
mon  addition  i$  fand  *,  of  which  two  parts  are  mixed 
with  two  or  one  of  Amber  in  coarfe  powder,  the  mix¬ 
ture  put  into  an  earthen  retort,  of  which  it  may  fill 
fomewhat  more  than  one  half,  the  neck  of  the  retort 
wiped  clean,  the  veiled  placed  in  a  reverberatory  fur¬ 
nace. 


8 


I  T  U  M  I  N  O  U  §  SUBSTANC 


E  3. 


3  , 


nace,  a  receiver  luted  on  fo  a?  that  the  neck  of  the  AMber. 
retort  may  reach  down  into  its  body,  and  the  fire  ^ 
cautioufly  increafed,  kill  the  Amber,  melting  like 
pitch,  fhould  boil  ovel*  into  the  recipient  t  at  firlt  a 
phlegmatic  liquor  di{lils,  then  a  fluid  oil,  afterwards 
a  thicker  and  more  ponderous,  and  lail  of  all,-  an  oil 
Hill  more  ponderous  along  with  the  Salt.  Amber  may 
be  very  commodioufly  diflilled  alio  without  any  addi¬ 
tion,  in  glafs  retorts  coated  or  unconted  •,  only  greater 
caution  is  here  required  in  the  management  of  tile  fire* 
as  the  Amber  is  more  apt  to  fwell  up  and  boil  over 
by  itfelf,  than  when  divided  by  earthy  or  other  mat¬ 
ters  :  the  recipient  fhould  be  large,  and  the  retort 
only  half  filled  with  the  Amber.  Thofe  whofe  foie 
bufmefs  it  is  to  diffcil  Amber  in  Prulfia,  and  whom 
long  experience  has  taught  the  moft  advantageous 
methods  of  doing  it,  ufe  no  addition*  The  Englifh 
chemiils  likewife  diftil  their  Amber  without  addition, 
and  fell  the  refiduum  to  the  japan ners,  who  prepare 
from  it  the  fineil  black  varnifli.  Hoffmann  diredls 
Amber-varnifh  to  be  made  by  melting  the  Amber  and 
pouring  it  on  an  iron  plate,  then  pulverizing,  and 
putting  it  into  a  crucible,  adding  Linfeed  oil  that 
has  been  prepared  with  litharge,  and  laflly  pouring  in 
Oil  of  Turpentine  till  the  whole  is  diffolved :  the 
Englifh  method  of  making  varnifh  from  the  Caput 
mortuum  is  certainly  more  frugal  than  the  melting 
of  good  Amber  on  purpofe.  The  Caput  mortuum  of 
•  Amber  diflilled  per  fe  was  in  my  experiments  confi- 
derably  light  and  fpongy  :  when  it  looks  like  Colo¬ 
phony,  we  may  prefume  that  there  has  been  fome 
mifinanagement  in  the  procefs ;  that  either  the  fire 
has  been  too  haftily  raifed  at  firft,  or  not  fufEciently 
continued* 

In  order  more  perfectly  to  collect  the  Salt,  which  Safi 
is  the  molf  valuable  product  in  this  operation,  the 
Prulfian  workmen  frequently  change  the  receiver  du¬ 
ring  the  diflillation,  and  keep  apart  the  phlegm  and 
the  light  oil  which  arife  at  firlt.  They  purify  the 
Salt  by  placing  it  for  a  time  upon  bibulous  paper* 
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which  abforbs  a  part  of  the  oil ;  and  changing  the 
paper  fo  long  as  it  receives  ariy  oily  ftain.  Where  a 
further  depuration  is  required,  (for  by  this  method 
we  only  feparate  a  part  of  the  oil  that  adheres  exter¬ 
nally)  the  Salt  is  to  be  fcraped  out  as  clean  as  poffi- 
ble  from  the  neck  of  the  retort,  or  wherever  elfe  it 
has  concreted,  and  wafhed  of  with  water.  The  whole 
diililled  matter  is  then  to  be  mixed  with  a  confidera- 
quantity  of  hot  water,  the  mixture  well  flirred  toge¬ 
ther  with  a  wooden  fpatula,  the  water,  after  fettling, 
poured  off,  and  frefh  parcels  of  hot  water  added,  to 
extract  all  the  faline  matter  that  may  be  retained  by 
the  oil :  the  Salt  feparated  at  firft  is  to  be  diflolved 
in  this  liquor,  the  folution  filtered,  evaporated  in  glafs 
veffels  to  a  proper  pitch,  and  then  fet  in  the  cold : 
the  Salt  will  fhoot  into  fine  fpongy  yellow  cryftals, 
which  may  be  gently  dried  upon  bibulous  paper :  the 
remaining  liquor  may  be  further  infpiflfated  and  cry- 
Itailized  afrefh,  or  evaporated  to  drynefs :  the  Salt 
obtained  by  thefe  lafl  proceffes  will  turn  out  browner 
and  browner,  and  is  therefore  to  be  referved  for  in¬ 
ferior  purpsfes,  or  further  purified,  by  repeating  th® 
folution,  filtration,  and  cryftallizatiom  I  have  freed 
the  Salt  by  way  of  curiofity,  fo  far  from  its  oil,  that 
it  looked  white  as  inow. 

Salt  of  Amber,  though  it  arifes  in  diflillation,  and, 
is  difling uifhed  by  the  name  of  a  volatile  Salt,  is 
not  to  be  confounded  with  the  volatile  Alcalies.  It 
is  truly  an  acid  Salt,  changes  Syrup  of  Violets  red, 
effervefces  with  and  neutralizes  alcalies,  and  precipi¬ 
tates  fubftances  diflolved  in  them.  Th t  liquor  cornu 
cervi  fuccinatus  of  the  fir  ops  is  no  other  than  a  neu¬ 
tral  laline  liquor  compofed  of  this  Salt  and  volatile 
alcalies  :  the  method  of  preparing  it  in  the  greatefl 
perfection  is,  to  diffolve  pure  Salt  of  Amber  and  Salt 
of  Hartfhorn  feparately  in  diftilled  water,  and  add  the 
alcaline  folution  to  the  other  by  a  little  at  a  time,  till 
the  faturation  is  compleated  :  by  this  means  we  ob¬ 
tain  a  neutral  ammoniacal  Salt  of  a  peculiar  kind. 
The  nature  and  qualities  of  Salt  of  Amber  are  as  yet 
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very  little  known.  Its  acid  Teems  to  approach  near? ft  Amber. 
to  the  vitriolic  ;  for  Oil  of  Vitriol,  which  expels  the 
nitrous,  marine,  and  acetous  acids  in  form  of  fumes 
from  alcalies  or  earths  with  which  they  have  been 
combined,  extricates  no  vapour  from  Salt  of  Amber* 
nor  from  combinations  of  it  with  alcaline  Salts;  .When 
fixed  alcalies  however  have  been  neutralized  with  Salt 
of  Amber,  and  reduced  into  cryftals,  they  ftill  effer- 
vefee  with  the  vitriolic  acid;  which,  if  the  acid  of 
Amber  was  truly  vitriolic,  they  could  not  do  O’)* 
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(y)  Salt  of  Amber.]  Though  Oil  of  Vitriol  unites  with  this  acid 
Salt  without  eflFervefcence  or  fumes,  it  does  not  follow  that  its  acid  is 
of  the  vitriolic  kind.  Oil  of  Vitriol,  dropt  on  Tartar,  is  imbibed  with 
equal,  quietnefs,  yet  no  one  prefumes  from  he:  ce,  that  the  acid  of  Tar¬ 
tar  is  vitriolic  ....  Mr.  Bourdeline  endeavours  to  prove,  that  the 
acid  of  the  Salt  of  Amber  is  marine.*  A  genuine  Sea-falt  is  indeed 
obtainable  from  fome  forts  of  Amber,  as  I  have  oftener  than  once  ob- 
ferved  ;  but  this  does  not  affeft  the  volatile  Salt  of  the  Amber,  the  Sea- 
falt  being  equally  procurable  after  the  reparation  of  the  volatiie  Salt* 
and  the  volatile  Salt  giving  no  marks  of  any  thing  marine.  As  large 
quantities  of  this  Bitumen  are  found  in  the  fea,  we  need  not  be  at  a 
lofs  to  account  for  its  accidental  impregnation  with  marine  Salt  .  .  .  . 
Mr.  Pott  f  has  given  a  curious  fet  of  experiments  upon  this  lingular 
Salt  3  from  which  its  acid  plainly  appears  to  be  efleritiaily  different  from 
the  three  mineral  acids,  and  to  approach  neareft  to  thofe  of  the  vege¬ 
table  kingdom.  We  lnall  here  give  an  abftra&  of  the  principal  ob- 
fervations  he  has  made  upon  this  Salt. 

Salt  of  Amber  requires  a  large  quantity  of  water  for  its  folution.  In 
the  firft  crystallization  it  (hoots  into  fpongv  flakes,  in  colour  refem- 
bling  brown  Sugar-candy:  the  cryftals  which  fucceed  prove  darker 
and  darker  coloured.  On  repeating  the  depuration,  the  firft  cryftals 
appear  at  top  of  a  dear  yellow  or  whitifh  colour,  in  form  of  long  nee¬ 
dles  or  feathers  ;  at  bottom  darker  and  more  irregular,  as  are  likewife 
the  cryftals  which  (hoot  afterwards.  The  cryftals  neither  liquefy  nor 
become  powdery  in  the  air  :  rubbed,  they  emit  a  pungent  fmell  like 
that  of  radifhes,  especially  if  warmed  a  little  ;  their  tafte  is  acid,  not 
in  the  leaft.  corrofive,  but  with  a  kind  of  oily  pungency. 

This  Salt  kept  in  the  heat  of  boiling  water  loles  nothing  cf  its  weight, 
and  fuffers  no  alteration.  In  a  great  heat  it  melts  like  oil  j  after  which, 
a  little  oily  acid  liquor  arifes,  then  oily  ftrige  appear  in  the  lower  part  of 
the  retort,  and  the  Salt  fublimes  into  the  neck,  partly  in  the  form  of  £ 
dark  yellow  butter,  and  partly  in  that  of  feathers,  a  black  coaly  mat¬ 
ter  remaining  at  the  bottom  ;  fo  that  by  this  procefs  a  part  of  the  Salt  is 
deftroyed. 

Oil  of  Turpentine  has  no  action  on  this  Salt.  Highly  rectified  Spirit 
of  Wine  gains  from  it  a  yellow  colour  in  the  cold,  and  on  the  applica¬ 
tion  of  heat  difiolves  a  CQnfiderable  quantity,  but  depofites  great  part 
of  it  on  cooling  :  the  Sait  thus  depofited  is  fome\yhat  whiter  than  be¬ 
fore, 

*  Mem.  de  Pacad.  de  Sciences  de  Paris.  An.  1741. 

f  Mem.  de  l’acad.  de  Sciences  de  Beihn,  An.  1753'. 
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Amber.  We  very  rarely  meet  with  any  genuine  Salt  of 
Amber  in  the  Ihops  ;  powdered  Amber,  Creme  of 
Tartar,  Sugar,  Sal  ammoniac,  Sea-falt,  and  other 

fub- 

fore,  but  {bill  continues  fenfibly  yellow.  The  dulcified  or  vinous ’Spirit 
of  Sal  ammoniac  diffolves  it  readily,  without  effervefcence,  into  a  yel¬ 
low  liquor :  if  the  Salt  was  foul,  the  folution  proves  of  a  red  colour  : 
on  burning  off  the  vinous  fpirit,  a  neutral  liquor  remains. 

A  folution  “of  Salt  of  Amber  in  water,  faturated  with  a  pure  fixed 
alcaline  Lixivium,  yielded  on  infpiffation  a  faline  matter,  which  would 
not  crvftallize,  and  which,  when  exficcated  by  heat,  deliquiated  in  the 
air,  leaving  a  confiderable  portion  of  an  unduous  earthy  matter  :  being 
again  gently  infpiffated,  it  left  abrownifh  Salt,  very  foluble,  weighing  one 
half  more  than  the  Salt  of  Amber  employed  :  this  Salt  effervefced  with 
the  nitrous  and  vitriolic  acids  :  the  vapour  which  exhaled  was  not  acid, 
but  fomewhat  fulphureous  and  oily.  On  repeating  the  experiment, 
and  fully  fatura.ting  the  Alcali  with  the  Salt  of  Amber,  the  neutral 
Salt  made  no  effervefcence  with  thofe  acids.  This  Salt  did  not  perfect¬ 
ly  melt  before  a  blowpipe  :  continued  in  the  fire  for  fome  time,  it  effer¬ 
vefced  with  Aqua  fortis,  a  mark  that  it  had  now  loit  ibme  of  its 
acidity.  In  diltillation  it  yielded  a  bitter  oily  alcalefcent  fpirit,  much 
refembling  the  Spirit  of  Tartar  j  and  towards  the  end  an  empyreuma- 
tic  oil :  the  refiduum  elixated,  yielded  the  alcaline  Salt  again  of  a 
a  brown  colour 

Salt  of  Amber  mixed  with  volatile  fpirits,  raifes  a  Itrong  effervefcence, 
and  after  fufficient  faturation,  forms  with  them  a  neutral,  ammonia- 
cal,  oleaginous  liquor }  which  totally  arifes  in  diftillation  in  a  fluid 
form,  except  that  a  fmall  portion  of  a  penetrating  oily  faline  matter 
concretes  towards  the  end. 

On  diddling  Salt  of  Amber  with  an  equal  quantity  of  common  Sal 
ammoniac,  an  acid  marine  fpirit  came  over,  of  a  very  ftrong  fmell,  and 
a  brown  colour:  afterwards  a  little  white  Sal  ammoniac  fublimed :  at 
length  arofe  fuddenly  a  large  quantity  of  a  fuliginous  or  bituminous 
matter,  leaving  behind  a  fmall  portion  of  a  like  fhining  black  fubftance. 
The  coaly  matter  was  conliderably  more  in  quantity  than  the  Salt  of 

Amber  employed _ On  treating  it  with  Nitre,  red  nitrous  vapours 

arofe,  and  then  the  mixture  detonated  with  violence . A  mix¬ 

ture  of  it  with  Borax  frothed  and  fweUed  up  much  more  than  Borax  by 
itfelf,  and  on  raifmg  the  fire,  yielded  only  fome  oily  drops  j  the  acid 
being  dedroyed  by  this  Sait,  as  by  fixt  Alcalies  and  Quick-lime. 

Spirit  of  Sea-falt  poured  upon  one  fourth  its  weight  of  Salt  of  Am¬ 
ber,  made  fcarce  any  folution  in  the  cold  :  on  the  application  of  heat, 
nearly  the  whole  coagulated  into  the  confidence  of  a  jelly.  In  diftilla¬ 
tion  the  Spirit  of  Salt  arofe  firft,  then  almod  the  whole  cf  the  Salt  of 
Amber,  partly  like  firm  butter,  partly  like  long  ftriated  plumous  Alum, 
very  pure,  and  of  a  fine  white  colour,  its  oily  matter  being  changed  into  a 
coal  at  the  bottom.  The  Salt  thus  purified,  makes  no  precipitation 
in  folution  of  Silver,  and  confequently  retains  nothing  of  the  marine  acid, 
nor  does  it  precipitate  folution  of  Quick-lime,  made  in  Spirit  of  Salt,  and 
confequently  contains  nothing  vitriolic.  If  any  of  the  mineral  acids  was 
contained  in  this  Salt,  it  could  not  here  efcape  dilcovery  ;  the  oil,  which 
in  the  rough  Salt  is  fuppofed  to  conceal  the  acid,  being  in  this  procefs 
feparated. 

Aqua  fortis  poured  upon  one  fourth  its  weight  of  Salt  of  Amber, 
extruded  a  yellowifli  colour  in  the  cold,  but  diffolved  little :  on  the 
application  of  heat,  the  whole  diffolves  into  a  clear  liquor  without  any 
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fubftances,  being  commonly  mixed  with  it,  and  a  Amber. 
good  quantity  of  oil  left  in  it,  the  better  to  conceal  ~ — v — > 
thefe  additions. 

The  Oil  of  Amber  is  re&ified  by  diftiiling  it  over,  oil. 
either  by  itfelf  or  with  different  additions,  as  burnt 
Bones,  Lime,  elixated  Allies,  Chalk,  tobacco-pipe 
Clay,  Pot-afti,  &c.  The  beft  method  is  to  dffbill  it 
with  common  water,  and  repeat  the  difliilation  feveral 
times  with  frefh  parcels  of  water:  by  this  method  we  ob¬ 
tain  a  clear  limpid  oil,  a  large  quantity  of  thick  pitchy 
matter  remaining  behind.  I  have  rectified  Oil  of  A  tu¬ 
ber  to  fuch  a  degree,  that  fcarce  any  one  could  tell  what 
kind  of  fluid  it  was,  as  it  mingled  with  water,  with  Spi¬ 
rit  of  Wine,  with  an  acid,  with  expreffed  oils,  with 
diflilled  oils,  and  almoft  with  all  liquors.  Spirit  of 
Wine  digefted  with  the  unredined  oil,  does  not 
diffalve  it,  but  extra&s  fome  of  its  finer  parts,  leav- 

B  b  3  ing 

coagulation  :  if  the  Salt  is  very  oily,  the  folution  proves  red  In  difti]- 
lation,  greateft  part  arifes  in  a  liquid  form,  with  oniy  a  irnall  matter 
of  concrete  Salt.  The  fpirit  does  not  ait  upon  Gold,  but  dilTolves  Sil¬ 
ver  and  Quickfilver  as  at  firft  j  a  proof  that  it  has  received  no  marine 
acid  from  the  Salt  of  Amber. 

On  of  Vitriol  being  added  to  twice  its  weight  of  Salt  of  Amber 
diluted  with  a  little  water,  a  moderate  fire  elevated  an  acidulous  liquor, 
which  appeared  to  proceed  from  the  Salt  of  Amber ;  for  its  making  no 
change  in  folution  of  fixed  Sal  ammoniac  fhewed  it  not  to  be  vitriolic. 

On  continuing  the  diftillation  by  a  ftronger  fire,  greatelt  part  of  the 
Salt  arifes  undeftroyed,  and  the  oil  of  Vitriol  along  with  it,  a  black, 
light  porous  earth  remaining. 

Equal  parts  of  Quick-lime  and  Salt  of  Amber  gave  over  in  diftilla¬ 
tion  only  an  acidulous  phlegm  ;  the  refiduum,  elixated  with  water, 
yielded  a  folution  of  the  Lime  in  the  acid  of  the  Amber,  refeinbling  a 
,  folution  of  the  fame  earth  in  vegetable  acids,  precipi table  by  alcaline 
Salts  and  by  the  vitriolic  acid.  Lime  added  to  a  watery  folution  of 
Salt  of  Amber,  dilTolves  with  lome  effervelcence,  after  which  the  whole 
'  coagulates  into  the  confiftence  of  a  jelly  :  this  diluted  with  warm  water, 
proves  fimilar  to  the  foregoing  folution. 

Solution  of  Salt  of  Amber  makes  no  precipitation  in  folutions  of 
Silver  or  Quickfilver.  It  dilTolves  Zinc,  as  all  acids  do  ».  fixed  Alcalies 
precipitate  the  Zinc:  the  volatile  do  not,  and  when  a  fufficient  quan- 
t.ty  of  the  volatile  has  been  added,  the  fixed  make  no  precipitation. 

It  aits  exceeding  flowly  and  difficultly  upon  Copper,  but  corrodes 
calcined  Copper  in  a  fhorter  ti  ne.  It  foon  corrodes  Iron  by  coition, 
into  a  Crocus,  and  dilTolves  a  part  into  a  liquid  form  :  the  folution  has 
little  colour,  but  alcaline  Salts  readily  difeover  that  it  holds  Iron,  by 
rendering  it  turbid  and  whitilh,  and  throwing  down  a  confuierdbie 
quantity  of  a  greenilh  calx.  A  folution  of  this  Salt  does  not  appear  to 
ait  upon  Lead  or  Minium  by  long  digeftion  j  and  in  this  refpeit  it 
differs  from  the  vegetable  acids. 

* 


374 


Bituminous  Substance  sy 


Amber-.  ing  a  confiderably  thick  pitchy.  fubftance.  - —  In  the 
fhops  it  has  been  cuitornary  to  impregnate  volatile 
fpints  with  Oil  of  Amber,  by  mixing  powdered  Am¬ 
ber  with  the  ingredients  from  which  they  are  didd¬ 
led  :  commonly  one  part  of  Amber;  one  ot  Sal  am- 
pioniac,  and  three  of  Quick-lime,  are  mixed  together, 
and  committed  to  diftillation  with  a  proper  quantity 
of  Spirit  of  Wine.  Thefe  fuccinated  Sprits  of  Sal 
ammoniac  or  Sal  volatile  oleofum  fuccini ,  may  like  wife 
be  made  extemporaneoufly,  by  diflolving  rectified 
Oil  of  Amber  m  the  vinous  Spirit  of  Sal  ammoniac 
prepared  with  Quick-lime. 

{Quantities  Different  forts  of  Amber  differ  greatly  in  the  pro- 

pfSakand  ^uce  0£  gap.  ancj  Qjp  Sixteen  ounces  of  the  com- 

"X  ?  mon  coarfe  untranfparent  Amber  found  in  the  fea  (the 
fort  generally  made  uie  of  in  the  {hops)  yielded  fome- 
what  more  than  eleven  ounces  and  fix  drachms  of 
Oil,  four  drachms  and  a  half  of  Salt,  nearly  an 
ounce  and  a  half  of  water,  and  fcarceiy  an  ounce  of 
Caput  mortuum.  Hartman  relates,  that  white  Amber 
yields  more  Salt  than  the  yellow  *5  that  from  a  pound 
of  the  fi.rft  he  obtained  four  drachms,  and  from  the  fame 
quantity  of  the  latter  only  one.  Another  Pruffian 
obferves,  that  the  Sandjiein  yields  moil  Salt,  the  Schlug 
lefs,  and  the  Fernifs  {till  lefs.  I  am  informed  by  a 
friend,  that  from  a  pound  of  the  Sandftein  he  has 
gained  from  fix  drachms  to  an  ounce  of  Salt ;  but  I  pre¬ 
fume  the  Salt  was  either  very  oily,  or  was  diddled  with 
additions.  J  repeated  the  experiment  on  that  kind  of 
Amber  with  great  care,  and  obtained  from  thirty-two 
ounces,  nine  drachms  of  good  pure  Salt,  and  nearly 
f:wenty~four  ounces  of  Oil. 


GRIS. 

Natural 

Hjftory. 


II.  AMBERGRIS. 

AMBERGRIS,  Ambragrifea ,  is  a  marine  Bitu¬ 
men,  about  the  coniiltence  of  wax,  of  a  la¬ 
minated  dructure,  as  if  the  mafs  was  formed  by  a 
fucceilive  appofition  of  matter,  fometimes  found  in 

the  waters  of  the  fea,  iometirpes  thrown  out  upon 

the 
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the  fhores,  and  fometimes  met  with  in  the  ftomachs  Amber- 
of  whales  and  other  fifhes,  frequently  intermixed  gris. 
with  little  bones,  claws  of  birds,  and  other  like  mat-  ' — 
ters.  Thefe  circumftances  have  given  rife  to  many 
ridiculous  opinions  concerning  its  origin,  as  its  being 
the  excrement  of  birds  or  filhes,  generated  in  the 
ftomachs  of  fifhes  like  Bezoar,  being  a  fort  of  wax 
produced  by  bees  upon  rocks,  &c. 

The  greateft  quantities  of  Ambergris  are  met  with 
in  the  Eaft-Indies,  about  the  ifiand  Madagafcar,  the 
Molucca  ifiands  Mauritius  and  Neykotarres,  the 
weftern  Sumatra  ifiands,  about  the  ifiand  Borneo  and 
Cape  Commorin,  near  Malabar,  and  on  the  Ethiopian 
coaft,  which,  from  Solafa  to  Brana,  is  faid  to  be 
very  rich  in  Ambergris.  Pieces  are  fometimes  met  Extraordl- 
with  of  an  extraordinary  fize.  Chevalier  and  Garcias  nary  pieces 
mention  a  piece  weighing  no  lets  than  three  thoufand 
pounds,  found  in  1555  at  Cape  Comorin,  and  fold  for 
Afphaltum  j  and  Joh.  Hugo  von  Lindfchott  informs 
us,  that  a  mafs  of  thirty  quintals  was  found  at  the 
fame  Cape.  Monardes  and  Francifcus  Hernandez 
mention  a  piece  of  an  hundred  pounds ;  Garcias,  one 
as  large  as  a  man,  and  another  which  was  ninety 
palms  in  length  and  eighteen  in  breadth  ;  Montanus, 
one  of  a  hundred  and  thirty  pounds ;  and  Kempfer, 
one  exceeding  that  weight,  found  in  his  time  in  the 
province  of  Kinokuni  in  Japan.  The  Dutch  Eaft- 
India  company  purchafed  of  King  Tidori  in  if 93, 
for  eleven  thoufand  rixdoliars,  a  piece  of  Ambergris 
weighing  one  hundred  and  eighty-two  pounds,  which 
was  kept  many  years  at  Amfterdam,  and  feen  by 
thoufands,  but  afterwards  broken  and  fold  by  piece¬ 
meal  :  it  was  of  the  fhape  of  a  tortoife,  and  mea¬ 
sured  five  foot  eight  inches  by  two  foot  two :  Nicho¬ 
las  Chevalier  has  given  a  particular  defcription  of  it 
in  a  treatife  printed  at  Amfterdam  in  1700.  Mr. 
Godfrey,  a  chemift  in  London,  informed  me  that 
a  merchant  there  had  a  mafs  of  fix  hundred  ounces, 
and  that  another  had  one  of  fixty  pounds. 

B  b  4  Ambergris 
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Ambe&-  Ambergris  is  of  various  colours,  alb-coloured. 
Gras,  whitifh,  yellowiih,  blackifh-grey,  brown,  black,  ftreak- 
e<^-  ^pocte^'  The  pieces  which  have  been  iwai- 
ccs»  lowed  by  fifhes  are  the  lead  edeemed,  as  receiving 
an  ill  fmell  from  the  animal.  The  quite  blackifh  and 
the  quite  whitiih  are  to  be  rejedted  •,  and  thofe  which 
gre  fiiiooth  and  of  an  uniform  texture,  we  may  fuf- 
pe6t  of  being  counterfeits.  The  afh-grey-coloured 
Ambergris,  with  whitifh,  blackifh,  and  yeiiowifh 
dreaks  or  fpecks,  is  accounted  the  bed,  efpeclaliy 
when  intermixed  with  beaks  of  birds,  bits  of  cuttle- 
Clensrai  bone,  or  other  like  matters  ,  not  that  there  are  effen- 
dal  to  the  Ambergris,  but  as  they  are  marks  of  its 
genuinenefs,  The  bed  Ambergris  is  light,  like  wax 
to  the  touch,  crumbly,  yet  fomewhat  tenacious,  fo 
gs  to  dick  to  the  mortar  or  pedle  ;  it  has  an  agree¬ 
able  fmell,  but  no  remarkable  tade  j  it  eafily  melts 
in  the  hre,  takes  flame  from  a  candle,  and  burns 
away  without  intermiflion. 

ippbiftica-  .Ambergris  is  counterfeited  or  adulterated  with 
Wax,  Refin,  Storax,  Benzoine,  Amber,  Labdanum, 
Mufk,  Civet,  Aloes-wood,  old  decayed  Adi-wood, 
Rice,  Meal,  Tree  Mofs,  and  other  like  fubdances. 
Thefe  abufes  are  eafily  cletebted.  The  counterfeit 
forts  are  commonly  uniform  throughout,  both  in 
colour  and  texture,  like  a  pade  or  mafs  of  pills, 
which  the  genuine  Ambergris  never  is.  The  former 
commonly  foften  fooner  in  the  warm  hand,  and  never 
Jhaye  the  true  Ambergris  fmell,  no  art  being  able  to 
perfectly  imitate  this.  The  fmell  is  mod  readily  didin- 
guiffied  in  melting  the  Ambergris  on  burning  coals, 
or  in  a  Silver  fpoon  over  a  candle  or  in  the  flame  : 
if:  fmells  at  lad  like  burning  Amber,  but  not  fo 
drong.  The  true  Ambergris  bubbles  up  in  melting, 
and  after  fufion  appears  brown,  Some  judge  of  its 
,  genuinenefs,  from  the  appearance  of  a  matter  like 

melted  Refin  upon  piercing  the  mafs  with  a  red  hot 
needle,  or  other  (lender  indrument.  Mendrua  like- 
wife  afford  ready  methods  of  didinguidiing  the  ge¬ 
nuine  from  the  fophjdicated. 

Ambergris 
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Ambergris  melts  in  boiling  water  like  a  Refin,AMBER- 
and  communicates  to  the  liquor  a  little  of  its  fmell,  o-ris. 
which  arifes  along  with  the  water  in  diftillation. 
d.ffolves  in  Linfeed  oil  if  the  Ambergris  be  previ-  cTharTaers. 
.ouily  melted,  and  the  oil  freed  from  water.  It  has Soiution- 
been  hitherto  looked  upon  as  exceeding  difficultly, 
and  not  at  all  totally  foluble  in  Spirit  of  Wine  ; 
the  Spirit  being  fuppofed  to  extraCt  only  a  fmali 
part,  as  it  does  from  Amber.  I  have  found  how¬ 
ever,  that  this  Menilruum  may  be  made  to  diffolve 
Ambergris  both  readily  and  totally.  If  Ambergris, 
broke  in  pieces,  be  put  into  twelve  times  its  weight 
of  a  good  tartarized  Spirit  of  Wine,  or  of  a  plain 
highly  rectified  fpirit ;  the  fplrit  will  extract  little  till 
‘  it  begins  to  boil,  but  will  then  quickly  diffolve  the 
whole  of  the  Ambergris  except  its  impurities.  If  the 
fpirit  is  impregnated  with  any  effential  oil,  whether 
by  dr  awing  it  over  from  oily  vegetables,  or  by  adding 
the  oil  itfelf,  it  will  diffolve  Ambergris  more  readily, 
and  in  a  lefs  degree  of  heat  than  would  otherwife  be 
neceffary :  I  have  tried  like  wife  the  rectified  Oil  of 
Amber,  and  found  that  this,  as  well  as  the  vegetable 
diftiiled  oils,  promoted  the  action  of  the  fpirit ;  but 
that  expreffed  oils,  recommended  by  Schroder,  had 
po  effeCt.  The  tinCture  made  in  tartarized  fpirit  is 
of  a  deep  reddiffi  colour  ;  that  made  in  pure  fpirit 
has  fcarcely  any  colour.  The  refiduum  appears  of 
a  large  volume,  though  when  dried,  it  proves  to  be 
only  a  very  fmali  quantity  of  a  fine  earthy  matter, 
amounting,  when  the  Ambergris  is  free  from  vifible 
impurities,  to  a  grain  or  two  upon  two  fcruples.  It 
is  probable  that  Ambergris  has  often  been  diffolved, 
though  the  palenefs  of  the  folution,  and  apparent 
bulk  of  the  refiduum,  have  induced  the  operator  to 
think  otherwife.  In  keeping  the  tinCture  or  folution, 
if  the  veffel  is  loofely  ftopt,  fo  as  to  fuffer  a  part  of 
of  the  Menilruum  to  exhale,  a  proportion  able  quan¬ 
tity  of  the  Ambergris  precipitates,  in  form  ot  a 
white  unCtuous  fubftance  like  tallow,  foluble  again 

upon 
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Amber-  upon  adding  more  fpirit.  Lemery  looked  upon  this 
oris,  as  wax,  and  hence  endeavoured  to  prove  that  Amber- 
Wo  gris  proceeded  from  the  labour  of  bees. - The  dul¬ 

cified  Spirits  of  Vitriol,  Nitre,  and  Sea-falt,  and  the 
dulcified  or  vinous  Spirits  of  Sal  ammoniac  made 
both  with  Quick-lime  and  with  fixed  alcaline  Salts, 
digeited  with  Ambergris,  did  not  difiolve  it,  and  ex- 
traded  extremely  little :  it  was  obferved  that  in  the 
digeftion  with  dulcified  Spirit  of  Vitriol,  and  with 
this  only,  the  little  it  did  extrad  concreted  about  the 
fides  of  the  glafs  into  final!  faline  cryltals. 

Diftilla-  Dr.  Grimm  gives  an  analyfis  of  Ambergris  by  di- 
tions.  dilution  in  the  Ephemerides  nature  curio  jorum.  An 

ounce  diftilled  in  a  glafs  retort,  yielded  firft  an  aqueous 
liquor,  then  as  he  calls  it,  a  fpiritual  liquor,  after¬ 
wards  a  yellow  oil  with  a  finall  quantity  of  volatile 
Salt,  a  pitch-like  matter  remaining  in  the  retort.  He 
obferves,  that  the  liquor,  the  oil,  die  fait,  and  the 
refiduum,  were  all  fimilar  to  thole  obtained  from 
Amber,  except  that  the  oil  was  in  finell  more  agree¬ 
able.  - - 1  repeated  this  experiment  with  a  drachm 

of  Ambergris,  and  obtained  the  fame  produds,  ex¬ 
cept  as  to  the  pitchy  refiduum,  fcarcely  one  grain  of 
dull  or  earthy  matter  being  nere  lett,  probably  from 
the  fire  having  been  longer  continued  or  railed  higher 
than  in  Grimm’s  experiment.  The  quantity  of  oil 
was  two  lcruples  and  a  half,  of  phlegm  five  grains, 
and  of  Salt  two  grains.  Both  the  oil  and  the  fait 
agreed  with  thofe  of  Amber. 

O  #  # 

The  analyfis  of  Ambergris  confirmed  me  in  the 
opinion  that  this  concrete,  whole  origin  was  formerly 
Id  much  diiputed,  is  truly  a  Bitumen  ot  the  Amber 
kind;  and  accordingly  I  communicated  my  obferva-, 
tions  to  the  Royal  Society  in  London,  in  the  year 
1729.  The  fads  were  called  in  queftion  by  lome  of 
the  Englifh  chemifts  ;  and  about  three  years  after. 
Sir  Hans  Sloane  fent  me  an  account  of  the  experi¬ 
ments  made  by  Mr.  Brown  and  Mr.  Godfrey.  The 
former  diftilled  Ambergris  with  tobacco-pipe  clay, 
and  obtained,  firft  a  clear  phlegm,  next  a  fpirit  in 
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colour  refembling  beer,  afterwards  a  darker  coloured  Amber- 
oil,  and  at  laid  a  black  baifam :  the  oil  and  balfam  gris. 
were  nearly  the  fame  with  thofe  of  Amber,  but  no  * — J 

volatile  Salt  was  obtained.  Mr.  Godfrey  made  three 
diftillations  of  Ambergris,  one  by  itfelf,  another  with 
fand,  and  the  third  with  powdered  glafs.  On  recti¬ 
fying  the  liquors  diftiiled  with  fand,  he  had  more  than 
half  the  weight  of  the  Ambergris,  of  a  limpid,  bal- 
farnic  and  bituminous  oil,  with  a  phlegm  which  rafted 
fourilh,  but  iefs  lb  than  Vinegar. 

Thele  experiments,  inftead  of  being,  as  was  fup- 
pofed,  contrary  to  mine,  are  entirely  agreeable  to 
them,  and  manifeft  a  ftrong  reiemblance  betwixt 
Ambergris  and  Amber  in  regard  to  their  conitituent 
parts.  Tne  difference  of  the  fevcral  experiments  is 
this :  I  obtained  from  fome  pieces  of  Ambergris  a 
fmail  portion  of  a  volatile  acid  Salt-,  the  piece  examined 
by  Mr.  Brown  yielded  no  concrete  Salt ;  Mr.  God¬ 
frey’s  yielded  no  Salt,  but  an  acidulous  liquor,  which 
was  a  folution  of  the  Sait  in  phlegm. 

Ambergris  is  ufed  principally  as  a  perfume,  in  Ufes. 
balfams,  fluffs,  dentifrices,  hairpowders,  wafhballs, 

&c.  It  was  formerly  held  in  fome  efteem  as  a  medi¬ 
cine,  and  faid  to  poffels  nervine,  analeptic,  aphrodiliac, 
cephalic,  and  other  virtues,  but  is  at  prefent  little 
regarded.  A  tin&ure  of  it  is  fometimes  prepared 
with  fpirit  of  Rofes  :  this  Spirit  has  no  advantage  as 
a  menltruum  for  the  Ambergris  above  fimple  Spirit 
of  Wine,  though  it  may  in  fome  cafes  be  an  ufeful 
addition  in  point  of  fmell,  folutions  of  Ambergris 
by  Itfelf  having  very  little  fmell  (z). 

(z)  Additional  article. In  the  Swedish  Tranfa&ions  for  the  year 
1743,  there  is  an  account  or  another  kind  ol  marine  Bitumen,  widen  was 
found  in  confiderable  quantity  in  Finland,  of  a  white  colour,  re  fern - 
bling  tallow,  but  more  brittle  ;  in  fmell  fomewhat  like  ro'afted  meat, 
ft  feels  un&ucus,  makes  paper  greafy,  fwims  on  water,  burns  with 
a  fine  blue  flame  and  copious  i'moke,  and  leaves  a  blackdh  brown  liib- 
ftance  like  Refin,  flexible  betwixt  the  teeth,  and  not  foluble  by  the  laliva. 

Held  over  the  fire  it  melts,  becomes  immediately  brown,  and  leparates 
into  a  thin  part  like  oil,  and  a  thicker  which  flicks  to  the  veffel:  both., 
adhere  firmly  to  the  veffel  when  grown  cold.  On  of  Almonds  does 
not  a&  upon  it  in  the  cold  :  by  the  afliflance  of  a  boiling  heat  it  chi- 

ibjves  greuteft  part.  Strong  tarturized  Spirit  of  Wine  ailloives  it  ij™t 
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JEWS  PITCH. 

EWS  PITCH,  Afphaltum ,  Bitumen  Judaicum ,  Bitu¬ 
men  Babylonicum ,  is  found  in  a  foft  or  liquid  Hate 
on  the  furface  of  the  Dead-lea,  and  by  age  grows  dry 
and  hard.  The  fame  kind  of  Bitumen  is  met  with 
likewise  in  the  earth,  in  other  parts  of  the  world,  in 
China,  America,  and  in  fome  places  of  Europe,  as 
the  Carpathian  hills,  France,  Neuchatel,  &e.  There 
are  fevera  *  kinds  of  Jews  Pitch  in  the  fhops,  but  none  of 
them  are  the  genuine  fort,  and  have  little  other  title  to 
their  name,  than  their  being  artificially  compounded 
by  Jews.  They  are  all  firm,  folid,  and  of  a  blackifh 
colour,  but  different  in  degree  of  colour  I  examined 
three  forts,  the  black ifh- brown  native  Bitumen,  the  befl 
officinal  fort,  of  a  blacker  colour  and  lomewhat  bright, 
and  an  inferior  one,  black  and  glofiy  like  common 
Pitch. 

The  native  Bitumen  has  no  fmelL  It  is  not  adled 
upon  by  water,  nor  highly  rectified  Spirit  of  Wine, 
Afphaltum  nor  oil  Olive,  nor  the  effential  oils  of  Anifeed  or 
Turpentine.  In  the  fire  it  grew  red-hot,  like  Turf 
or  a  piece  of  red-hot  Iron,  and  when  cold,  fell  into 
powder.  Held  over  the  fire  in  a  proper  vefiel,  it 
did  not  melt,  but  crumbled  as  before,  and  emitted  a 

vapour 

what  is  remarkable,  the  circum  fiance  on  which  the  folution  of  Amber¬ 
gris  in  that  menftruum  depends,  impedes*  the  folution  of  this  concrete  : 
as  foon  as  the  fpirit  begins  to  boil,  a  part  of  the  Bitumen  falls  nndif- 
folved  to  the  bottom.  The  folution  has  little  colour  :  in  evaporation 
the  Bitumen  is  depofited  all  round  the  veffel,  nearly  in  its  original 
appearance. 


Experi¬ 
ments  on 
the  true 


Specific  gravities  of  fiundry  Bitumens. 

The  above  white  marine  Bitumen 
Ambergris  - 

Transparent  yellow  Amber  - 

Jet  . 

Stafford fhire  Pitcoal  - 

Newcaltle  Coal  - 

Scotch  Coal  ----- 

Afphaltum  - 

Water  - 


0,770 

0,782 

3,085 

1,180 

1,240* 

3,270f 

3,400  [J 
3,000 
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vapour  which  took  flame  on  the  approach  of  a  piece  Jews 
of  lighted  paper.  Four  ounces  diflilled  in  a  glafs  Pitch. 
retort,  yielded  only  three  drachms  of  an  empyreu-  ^ 
niatic  oil,  with  a  little  phlegm :  the  oil  greatly  re- 
lembled  the  native  Petrolea,  but  had  fomewhat  more 
of  the  empyreumatic  taint.  The  Caput  mortuum 
weighed  three  ounces  and  a  half:  two  ounces  of  this 
were  reduced  by  calcination  to  one  ounce  and  fix 
drachms ;  which  yielded,  on  elixation  with  water, 
feven  grains  of  an  alcaline  fubftance  but  not  a  pure 
alcaline  Salt.  It  was  obfervable  in  the  diftillation, 
that  the  bituminous  or  oily  matter,  in  feparating 
from  the  earthy  parts,  vifibly  melted,  and  then  aroi'e 
in  inviflble  vapours,  whereas  in  open  veflels,  there 
was  no  appearance  of  fuflon,  the  oil  immediately 
exhaling  in  the  air. 

The  bed  officinal  Afphaltum  has  a  difagreeable  on  tjiebeft 
fmell,  like  that  of  Garlic  or  Afa  fetida.  A  fmall 
portion  of  it  is  taken  up  by  rectified  Spirit  of  Wine,  1  m 
above  two  fcruples  of  fpiritous  extract  being  obtain¬ 
ed  from  two  ounces.  Water  dilfolves  nothing,  but 
elevates  a  part  of  its  Garlic  flavour  in  diftillation. 

It  difiolves  both  in  oil  of  Olive,  and  in  the  diflilled 
oils  of  Anifeed  and  Turpentine,  and  unites  in  the 
fire  with  Pitch  and  Wax.  Diflilled  Vinegar  and 
and  Spirit  of  Salt  have  no  adtion  on  it,  the  Afphal¬ 
tum  fvvimming  untouched  on  the  furface.  It  gives 
a  yellowifh  tinge  to  Spirit  of  Nitre,  and  partly  fwims 
on  the  furface,  and  partly  falls  to  tire  bottom.  It 
gives  a  deeper  tindture  to  Spirit  of  Vitriol,  and  totally 
fwims.  It  finks  in  cauftic  alcaline  Lixivia,  and 
tinges  them  yellowifh,  but  floats  on  Ample  alcalies, 
and  to  thefe  alfo  communicates  a  tindture.  Vinous 
f  Spirit  of  Sal  ammoniac  feems  to  extract  the  deepeft 
colour  ;  the  watery  fpirit  gains  but  a  very  flight  one  : 
in  the  former,  the  Afphaltum  totally  finks,  in  the  latter 
a  part  of  it  fwims.  Four  ounces  yielded  in  diftillation 
two  ounces  five  drachms  and  one  fcruple  of  oil,  and 
only  about  two  fcruples  of  phlegm,  above  an  ounce 

of  Caput  mortuum  remaining.  The  oil  was  thickifh, 

of 
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Jews  of  a  dark  brown  colour,  and  had  a  ftrong  fmeil  and 
Pitch,  tafte  like  thole  of  Garlic :  it  arifes  fir  ft  in  white,  then 
in  yellow,  and  at  laft  in  darker  coloured  vapours : 
as  icon  as  the  yellow  fumes  appeared,  the  matter  in 
the  retort  begun  to  melt.  Nothing  faline  appeared 
in  the  diftillation  or  could  be  extraded  by  hot  water 
from  the  oil,  or  from  the  calcined  Caput  mortuum. 
an  in-  The  inferior  Pitch-like  Afphaltum  melted  as  eafily 
ftrior  fort,  as  common  Pitch.  From  four  ounces  l  obtained 
almoft  full  three  ounces  of  dark  brown  oil,  and  a 
fmall  portion,  about  half  a  fcruple,  of  phlegm,  the 
rdiduum  making  up  the  fourth  ounce :  fcarce  any 
thing  faline  could  be  difcovered  in  the  refiduum  by 
calcination  and  elixation  with  water.  Two  ounces 
being  digefted  in  redified  Spirit  of  Wine,  the  filtered 
liquor  left  on  diftillation  fifteen  grains  of  extrad : 
the  fpirit  drawn  over  fmek  of  Garlic  or  Afa  fetid  a. 
Whilft  another  parcel  was  digefting  in  redified  Spirit, 
no  vifible  folution  being  made,  I  dropt  in  an  efiential 
oil  ;  it  was  oil  of  Savin  that  came  firft  to  hand:  the 
fpirit  now  begun  to  ad,  and  by  the  time  an  hundred 
drops  had  been  added,  appeared  confiderably  tinged: 
the  quantity  of  Afphaltum  was  a  fcruple,  and  of 
fpirit ^  two  drachms.  The  folution  was  here  effeded 
by  virtue  of  the  oil,  and  not  of  the  fpirit :  for 
upon  digefting  another  Icruple  of  the  powder  with  a 
drachm  of  the  oil  of  Savin,  nearly  all  the  Afphaltum 
was  foon  diffolved  :  on  adding  redified  Spirit  of  Wine, 
it  was  thrown  down  again,  and  the  fpirit  fcarcely 
appeared  tinged. 

From  thefe  experiments  it  is  evident,  that  the 
officinal  Afphalta  are  very  different  from  the  genuine' 
natural  bitumen  •,  and  as  they  are  a  medly  of  we 
know  not  what  ingredients,  their  medicinal  ufe  be¬ 
gins  to  be  defervediy  laid  afide,  notwithftanding  the 
difcutient,  refolvent,  pedoral,  and  other  virtues,  at¬ 
tributed  to  this  bitumen  by  the  ancients.  The  Af¬ 
phalta  of  other  countries  appear  to  be  as  little  genuine 
as  ours :  in  Du  Hamel’s  hiftory  of  .the  French  Aca¬ 
demy  of  Sciences,  we  find  that  two  pounds  of  the 

French 
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French  Afphaltum  yielded  fourteen  ounces  of  oil ;  Jews 
from  whence  we  may  prefume,  that  this  was  one  of  Pitch. 
the  oily  artificial  compofitions,  the  native  Afphal-  * — 
turn  not  affording  one  fourth  fo  much. 

This  bitumen  was  formerly  ufed  in  embalming  the 
bodies  of  the  dead.  At  prefen t  the  thick  and  folid 
bitumens  are  employed  in  Egypt,  Arabia,  and  Per- 
fia,  as  Pitch  for  fhips ;  as  the  fluid  ones,  for 
burning  in  lamps,  and  for  varniihes.  Some  writers 
relate,  that  the  walls  of  Babylon,  and  the  temple  of 
Jerufalem,  were  cemented  with  Bitumen  inftead  of 
mortar.  Thus  much  is  certain,  that  a  true  native 
Bitumen,  that  for  inftance  which  is  found  in  the 
diftridt  of  Neuchatel,  proves  an  excellent  cement  for 
for  walls,  pavements,  and  other  purpofes,  uncom¬ 
monly  firm,  very  durable  in  the  air,  and  not  penetrable 
by  water.  The  watch  and  clockmakers  ufe  a  com- 
pofltion  of  Afphaltum,  fine  Lamp-black,  and  oil  of 
Spike  or  Turpentine,  for  drawing  the  black  figures 
on  dial-plates :  this  compofition  is  prepared  chiefly 
by  certain  perfons  at  Augfburg  and  Nurenberg. 

IV.  PIT-COAL* 

PIT-COAL,  Carbo  fojjilis ,  Anthrax ,  Lithanthrax ,  Pir- 
is  a  bituminous  foflii,  found  in  feveral  parts  of  Coal. 
the  world,  moil  plentifully  in  England  and  Scotland,  ^V“VT"/ 
from  whence  it  is  exported,  in  large  quantities,  into  natorj. 
other  countries,  for  the  common  purpofes  of  fuel. 

The  moil  confiderable  Coal-pits  are  in  the  neighbour¬ 
hood  of  Newcaftle,  and  the  coals  dug  here  are  likewife 
accounted  the  beft,  though  fome  of  the  Scotch  forts 
render  their  fuperiority  difputable.  Some  other  parts 
1  of  England,  as  Somerfetfhire,  Staffordfhire,  (Ac,  af¬ 
ford  alfo  plenty  of  Coals.  Next  to  the  Englifh  and 
Scotch,  the  French  are  held  to  be  the  beft,  particularly 
thofe  of  St.  Etienne  foreft,  and  Auvergne  :  there  are 
Coals  likewife  in  other  parts  of  France,  as  Burgundy, 
Nivernois,  (Ac,  thofe  of  St.  Dizier  are  the  worit.  In 
Kircher,  the  German  ephemerides,  the  Breflau  col¬ 
lections. 
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lediions,  &c.  we  find  accounts  of  Pit-coal  dug  ih  the' 
ifland  Elva>  in  Sicily,  and  in  different  places  of  Italy  \ 
between  Neufol  and  Chremnitz  ;  in  the  dutchy  of 
Wurtemberg;  at  Altdorff  near  Nuremberg,  and  at 
Kaiterfnortheim  on  the  river  Fulda  in  Eifenach ;  in 
the  ifland  Bornholm,  in  Bohemia,  Heffia,  Saxony,  Cfr* 
It  is  faid  that  there  are  external  marks,  by  which 
the  tradts  of  land  that  abound  with  Pit-coal  may  be 
diftinguifhed  :  that  the  ground  itfelf  is  either  mani- 
feftly  bituminous,  or  teldom  has  any  Dew  :  that  the 
Snow  melts  fooner  than  in  other  places  :  that  the 
tr„ees  are  fma-11,  and  that  their  roots  contain  a  bitu¬ 
minous  juice :  and  that  the  air,  in  hot  fummer  wea¬ 
ther,  is  highly  fulphureous. 

There  are  many  different  forts  of  Pit-coal ;  light 
and  heavy  ;  fpongy  and  compadt ;  brittle  and  firm ; 
earthy  and  ftony  •,  of  a  more  or  lefs  dilagreeable  fmell 
in  burning :  the  vapour  of  all  the  forts  is  generally 
difagreeable  to  thole  who  are  unaccuftomcd  to  it. 
The  French  divide  Pit-coal  into  two  kinds,  which 
they  diftinguifh  by  different  names  :  the  light  and 
brittle  are  called  Charbons  de  terre ,  Earth-coals ;  the 
ponderous  and  compact,  Charbons  de  pierre ,  Stone- 
coals.  There  is  a  hard  light  fort,  very  compadt, 
imooth  and  equal ;  not  ftaining  the  fingers  like  thofe 
commonly  ufed  for  fuel ,  capable  of  being  polifned, 
filed,  cut,  and  turned  in  a  lathe  ;  ufnally  made  into 
fnuff-boxes,  bracelets,  and  other  elegant  toys  ;  called 
G agates  and  Succinum  nigrum ,  jet  or  black  Arnhem 
The  fineft  of  this  kind  is  met  with  in  England,  par¬ 
ticularly  in  Staffordfhire.  and  in  Cornwall.  This  ap¬ 
pears  to  be  a  fpecies  of  Bitumen  diftindt  from  the 
common  Pit-coal,  and  to  be  rather  a  bituminous 
Wood  than  an  original  Bitumen  :  it  looks  like  fine 
black  ebony.  In  the  fire,  it  fooner  catches  flame  than 
the  common  Coals,  and  bums  rather  with  a  bitumi¬ 
nous  than  fulphureous  fmell.  Some  pieces,  in  which 
the  woody  matter  prevails,  fmoke  but  do  not  flame : 
thefe  are  not  to  be  looked  upon  as  a  Bitumen  of  this 
fpecies.  See  Boyle’s  treatife  on  the  origin  of  gems* 
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The  befh  Coals  are  thofe  which  fooned  take  fire*  Pit- 
burn  longed,  and  give  the  greateft  heat.  The  cha-  Coal. 
rafters  laid  down  in  the  CEconomical  lexicon  as  marks 
of  good  Coals,  their  emitting  a  black  imoke,  yield-  goodneft! 
ing  a  watery  moidure  on  being  pi*dTed,  and  not  burn-  ° 
ing  without  bellows  or  drong  wind,  are  marks  not 
of  good,  but  of  the  bad  German  Coals.  Good  Pit- 
coal  yields  a  thick  yeliowifh  fmoke,  gives  out  nothing 
upon  exprefiion,  uniefs  moidened,  and  burns  without 
any  drong  impulfe  of  ain 

The  bed  fort  of  the  Halle  Pit-coal,  digeded  and  Expert 
boiled  in  Water  and  in  reftiiied  Spirit  of  Wine,  gavemem& 
out  nothing  confiderable  to  either.  Forty-eight  ounces, 
didilled  in  a  glafs  retort,  with  a  fire  gradually  in- 
creafed,  yielded  two  ounces  feven  drachms  of 
phlegm  ;  two  ounces  and  one  drachm  of  a  thin  fluid 
oil *,  and  one  ounce  of  a  thick,  tenacious,  ponderous* 
pitchy  oil,  which  duck  in  the  neck  of  the  retort : 
the  refiduum  weighed  forty-one  ounces  feven  drachms; 
Nothing  of  the  acid  Salt  like  that  of  Amber,  which 
Hodman  obtained  from  Pit-coal,  was  here  difcovered: 
the  didilled  liquors  gave  marks  rather  of  an  urinous 
and  ammoniacal  matter,  changing  Syrup  of  Violets 
greenifh,  and  emitting  an  urinous  odour  on  the  ad¬ 
mixture  of  fixed  alcaline  Salts  or  quicklime.  The 
Caput  mortuum ,  calcined  and  elixated  with  Water* 
yielded  a  fmall  portion  of  faline  matter,  not  alcaline 
but  rather  aluminous,  a  folution  of  it  being  rendered 
turbid  by  fixt  alcaline  Salts,  and  depofiting  ah 
earthy  precipitate.  The  Gil  arofe  in  yellow  fumes* 
and  fmelled  confiderably  fulphureous *  it  fomewhat 
dained  polifhed  Silver,  but  the  dams  were  eafily 
rubbed  off:  that  which  didilled  at  fird  wras  light, 
and  fwam  on  Water*  the  fucceeding  parcels  proved 
more  and  more  grofs  and  ponderous,  and  at  lad 
funk.  The  Coals,  during  the  didillation,  looked 
like  melted  pitch.  —  The  coarfe  dony  Pit-coal  of 
Halle  yielded  no  oil :  from  two  ounces  were  obtained 
Only  a  drachm  of  liquor,  of  a  drong  fulphureous  frnell ; 
arid  about  half  adraehm  of  a  yellow  fubli  mate,  .greatly 
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Pxt-  .reiembling  common  Sulphur  .  the  refiduum  weighed 
Coal,  one  ounce,  fix  drachms  and  a  half. 

Pit-coal,  an  excellent  fuel  for  common  ufes,  is 
for  many  purpofes  unfit.  It  cannot  be  employed 
&X1C1CS  9  for  the  running  down  of  Iron  or  other  ores,  which 

are  fmelted  in  contact  with  the  fuel ;  not,  as  fome 
have  fuppofed,  that  the  foffil  Coal  does  not  give  fuffi- 
cient  heat  •,  but  from  its  iulphureous  fubftance  cor¬ 
roding  and  icorifying  the  metal,  or  rendering  it  brit¬ 
tle  •,  whilft  vegetable  Coals  fupply  only  the  fimple  in¬ 
flammable  principle  neceffary  for  receiving  the  metal 
into  its  metallic  form.  Thole  which  are  in  any  con- 
fiderable  degree  fulphureous,  render  Iron  brittle  even 
on  the  blackfmith’s  forge.  Nor  are  foffil  Cqals  pro¬ 
per  for  fufion  in  crucibles,  as  they  melt  and  cake 
about  the  veffel,  and'endanger  its  cracking  :  theglafs- 
makers  in  England  have  been  greatly  diftreffed  by 
this  ill  quality  of  Pit-coal,  and  the  fcarcity  of  wood  % 
infomuch  as  to  proffer  a  reward  of  ten  thoufand  pounds 
to  thofe  who  difcovered  a  compofition  for  pots  that 
ffiould  beft  ft  and  Pit-coal  fires.  —  In  Brabant,  Liege, 
Cologn  and  other  places,  the  fmall  Coals,  which  would 
bum  away  too  foon  or  fall  through  the  grate,  are 
commonly  reduced  into  powder,  mixed  with  loam, 
and  formed  into  cakes  or  maftes,  which  are  employed 
with  good  advantage  for  the  fame  purpofes  as  large 
Coals.  - —  The  fmoke  of  Pit-coal  has  been  generally 
fuppofed  prejudicial  to  health :  Hoffman  appears  to 
be  the  firft  who  has  maintained  the  contrary,  and  I 
am  entirely  fatisfied  of  the  juftnefs  of  his  opinion. 
I  never  obferved  the  leaft  prejudice  from  them  during 
my  long  refidence  in  London  ;  and  it  may  be  obferved, 
that  even  when  we  are  immediately  expofed  to  the 
fmoke,  it  does  not  affedt  the  eyes  like  the  imoke  of 
wood. 
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water. 

WATER  is  an  univerfal  fluid,  diftributed  in  Water 

abundance  through  all  the  kingdoms  of  . ~-v— > 

nature,  but  referred  moll  properly  to  the Diffufed 
mineral,  from  its  being  collected  in  fuch  immenfe  re-  u^kins-1 
fervoirs  in  the  earth.  It  is  diffufed  through  the  at- doms  <* 
mofphere  in  the  warmeft  and  drieft  weather :  alcaline  natme‘ 
Saks  grow  moift  in  the  air  in  the  greateft  droughts : 
metallic  veflels,  cooled  by  the  application  of  the  ice 
or  fnow  and  made  thoroughly  dry,  colled  watery 
drops  on  being  brought  into  a  warm  air,  by  ccn- 

denfing  the  aqueous  vapours  that  imperceptibly 
hoated  in  it. 

Water  is  the  bafis  of  all  liquids.  Not  only  acid.  The  Ms 
alcaiine,  vinous  Spirits,  but  Oils  themfelves,  oweto0^.^* 
Water  their  liquid  Hate.  It  is  an  ingredient  in  the  quic'1Sj 
compofition  of  all  animal  and  vegetable  bodies,  even 
of  their  hardeft  and  mod:  folid  parts  ;  as  alfo  in  that  of  • 
all  minerals,  unlefs  the  precious  Hones  and  pure  me¬ 
tals  be  exceptions.  Some  of  the  cryftalline  Salts  in 
particular,  as  green  Vitriol  and  Alum,  though  folid, 
hard,  and  to  appearance  perfectly  dry,  are  found 
upon  experiment  to  abound  with  Water,  and  to  lofe 
their  folidity  and  cryftalline  form  upon  feparating 
their  Water,  whether  by  the  force  of  fire,  or  more 
gradually  by  the  natural  gentle  warmth  of  the  atmof- 
phere.  When  Water  is  confidered  as  entering  the 
competition  of  bodies,  or  extracted  from  them  by 
art,  it  is  commonly  called  by  the  chemifts  phlegm. 

There  is  a  conftant  is  circulation  of  Water  from  Content 
one  region  of  nature  to  another.  This  fluid  is  con- 
tinu ally  exhaling  by  the  fun’s  heat,  from  the  furface  °  wsutr’ 
of  the  ocean,  from  rivers,  fprings,  and  ponds,  from 
the  earth,  from  animals  and  vegetables,  into  the 
-air  j  and  being  there  accumulated,  and  condenfcd, 
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Water  defcends  again,  in  rain,  fnow,  hail,  and  dew ; 

fording  frefh  iupplies  to  the  mineral  fources,  to  thfe 
animal  and  vegetable  worlds.  By  this  uninterrupted 
circulation,  the  fluid  itfeif  is  preferved  from  putre¬ 
faction  \  and  all  the  fublunary  creation  recruited  with 
fuccefiions  of  fweet  Water. 

Carnes  off  Water  exhales  more  eafily  from  fame  fubftanees 
£xt  bodies  than  from  others  ;  from  Stones,  Sands,  Bolar-earths* 
Reflnous  woods,  more  eaflly  than  from  faline,  unctu¬ 
ous,  gelatinous,  mucilaginous  juices,  and  flimy  earths  : 
hence  there  are  foils  which  retain  moifture  longer  than 
others.  It  carries  off  in  its  exhalation  fundry  fub- 
ftances,  which  of  themfelves  would  not  arife  :  fome 
bodies,  which  by  themfelves  abide  fixed  and  unal¬ 
tered  in  the  moil  intenfe  degrees  of  fire,  vitriolated 
Tartar  for  inffance,  exhale  into  the  air  along  with  the 
vapour  of  boiling  Water.  The  air  receives  alfo  an 
infinity  of  effluvia  from  fires,  mineral  works,  putre¬ 
factions,  and  other  natural  or  artificial  refolutions  of 
bodies.  Hence  the  atmofpherical  Waters,  though 
purer  than  the  fubterraneous,  are  by  no  means  per¬ 
fectly  pure  or  elementary. 

The  atmofpherical  waters  are  obferved  to  be  more 
fertilizing  to  the  earth  than  any  others.  Collected 
with  due  precaution,  and  preferved  from  any  foreign 
taint,  they  do  not  putrefy  ;  though  the  Rain-waters 
caught  in  towns,  in  cifterns,  in  gutters  of  houfes, 
foon  corrupt.  To  obtain  rain,  Snow  or  Hail-water 
in  their  greateft  natural  purity,  they  fhould  be  col¬ 
lected  in  clean  glals  veffels,  in  an  open  field,  at  a 
diftance  from  towns  or  houfes,  at  a  time  when  the 
air  is  pure,  not  when  the  Rain  or  Snow  begin,  nor 
till  a  considerable  quantity  has  fallen,  that  the  lower 
air  may  be  firft  waffled  from  fuch  heterogeneous 
matters  as  may  have  floated  in  it.  Dev/,  collected  on 
clean  linen  clothes  ftretched,  in  clear  Weather,  at 
fome  diftance  above  the  grafs,  appears  to  be  one  of 
the  pureft  of  the  natural  Waters  ;  though  Boerhaave 
makes  Hail-water  the  pureft,  and  next  to  it  that  of 
Snow  i  accounting  clew  to  be  the, moil  impure  of  all, 
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to-be  a  chaos  of  different  exhalations  from  the  earth  :  Water 

fuch  indeed  it  may  be,  when  gathered  immediately  _ _ 

from  plants,  but  not  when  obtained  with  the  precau¬ 
tions  above-mentioned.  The  dews  of  May,  and  the 
rains  of  March,  are  held  to  be  the  pureff  ;  and  the 
rains  which  fall  in  fummer  to  be  the  leaf!:  pure,  the 
air  being  in  this  feafon-'  commonly  loaded  with  ani- 
malcula  or  their  eggs.  The  rains  which  accompany 
thunder  appear  to  receive  no  peculiar  quality  from 
i  that  circumffance :  the  <  ethereal  vivifying  fpirit, 
which  feme  have  fuppofed  them  impregnated  with, 
is  merely  imaginary. 

The  Waters  found  in  the  earth  or  upon  its  fur- Common 
face  are  divided  into  fweet  and  mineral ;  the  firft  in-  waters- 
eluding  thofe  which  are  perfectly  infipid  and  anfwer 
.  for  the  common  purpofes  of  life;  the  other,  thofe 
which  have  a  manifeft  tafte,  and  are  impregnated  with 
feline  or  other  mineral  matters.  Of  the  fweet  Waters, 
that  of  fprings,  when  truly  fweet,  is  the  pureff.  The 
belt  Spring-water  is  that  which  runs  through  open,'  Spring* 
hilly,  rocky,  fandy,  gravelly  countries :  the  Waters  water* 
which  iffue  from  black  mould,  in  low  and  fhady 
grounds,  is  greatly  inferior.  Spring-water  is  divided 
into  four  kinds  r  aqua  fcaturiens  or  viva7  fuch  as  na¬ 
turally  bubbles  up  at  the  furface  of  the  earth :  aqua 
fontana ,  fuch  as  is  lodged  deeper,  and  which,  when 
difcovered  by  digging,  is  enclofed  and  raifed  by  a 
pump  :  aqua  putealis ,  Spring-water  uninclofed,  or  in 
open  wells  or  cifterns  :  aqua  J\ aliens ,  Spring-water  con¬ 
veyed  by  pipes.  All  thefe  Waters  are  at  bottom  the 
feme,  and  differ  only  in  being  more  or  lefs  fubjedt  to 
accidental  impurities  after  their  difcharge  from  the 
fpring.  Not  to  mention  the  duff,  animals,  &c t  which 
open  wells  are  liable  to  receive  ;  even  the  Waters 
conveyed  by  pipes  may  corrode  fome  of  the  matter  of 
the  pipe  or  its  cement,  and  thus  contraft  difagreeable 
qualities.  I  have  examined  the  aqueducts  at  Rome, 
thofe  between  Marly  and  Verfailles  in  France,  and 
thofe  by  which  London  is  fupplied  with  the  New- 

river 
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Watr  river  Water  ^ and  found  them  to  be  in  fome  places 
liable  to  this  inconvenience. 

River- wa-  River-waters  are  generally  fuppofed  to  be  purer 
than  thofe  of  fprings,  but  I  cannot  agree  in  this  opi¬ 
nion.  AH  Rivers  proceed  originally  from  fprings, 
and  furely  they  are  more  liable  to  gain  than  to  lofe 
impurities  in  their  courfe,  What  an  immenfity  of 
filth  do  rivers  receive  from  populous  towns  and  ma* 
pufactures  ?  and  even  in  places  remote  from  towns, 
what  variety  of  light  vegetable  and  earthy  matters  is 
blown  into  them  by  every  wind  ?  {a)  The  fmaller, 

navigable, 

(a)  Spring  and  River -waters.*]  River-waters,  though  they  fhould 
feem,  fromthe  confiderations  above-mentioned,  to  be  far  lefs  pure  than 
thofe  of  fprings,  are  neverthelefs  found,  from  daily  experience,  to  be 
the  pureft  of  the  two,  or  at  leaft  to  be  the  beft  adapted  to  the  common 
purpofes  of  life.  Spring-waters  are  very  often  bard ,  do  not  boil  peas  ten¬ 
der,  or  form  a  fm ooth  lather  with  fope,  or  anfwer  for  dying,  bleaching* 
wafhing,  whilft  thofe  of  rivers  are  in  general  foft3  and  fit  for  all 
thefe  ufes,  almoft  equal  with  Rain-water. 

The  hardnefs  of  Spring-waters  has  been  generally  aferibed  to  theh? 
feeing  impregnated  with  Sea-falt.  Dr.  Home  has  fhewn,  in  his  ingeni- 
<Dus  effay  on  bleaching*  that  neither  pure  Sea-falt,  nor  any  of  the  per¬ 
fectly  neutral  Salts,  compofed  of  an  acid  and  an  alcali,  give  any  hard- 
nets  to  'Water  :  that  the  common  forts  of  Sea-falt  make  Water  hard,  by 
virtue  only  of  the  heterogeneous  Salt  which  they  retain  from  the  bittern 
(fee  page  329.)  That  all  acids,  and  Salts  compofed  of  an  acid  and  an 
earthy  or  metallic  fubftance,  have  this  effeft  :  and  that  the  offending 
ingredient  in  hard  Spring-waters  is  a  combination  of  an  acid  and  earth. 
Sope  is  a  compofition  of  Oil  and  alcahne  Salt :  on  mixing  this  com¬ 
pound  with  luch  a  Water,  its  alcali  is  abforbed  by  the  acid  of  the  Wa¬ 
ter,  upon  which  its  oil,  deprived  of  the  fubftance  that  made  it  mifcible 
with  aqueous  liquors,  Separates  and  curdles  on  the  furface  :  at  the  fame 
time,  the  earth  of  the  Waier,  now  forfaken  by  the  acid  that  held  it  dif- 
folved,  fettles  to  the  bottom.  It  follows  from  this  theory,  that  alca- 
Jine  Salts  in  their  pure  ftate  will  difeover  hardnefs  in  waters  more  ef- 
Teflually  than  fope,  by  turning  the  Water  milky  or  cloqdy,  and  precis 
pita  ting,  its  earth. 

It  follows  alfo,  that  by  thus  precipitating  the  earth,  and  neutralizing 
the  acid,  they  will  foften  the  Water;  and  on  trial,  they  are  a£lually 
found  to  produce  this  defirable  effe<ft  ;  if  a  folution  of  any  fixed  alcalin© 
Sait  is  dioptin  by  degrees,  fo  long  as  any  cloudinefs  enfues,  and  the 
I'quor  fuffered  to  fettle  till  it  becomes  clear;  how  hard  foever  the  Wa- 
pei  was  before,  it  is  npw  found  to  be  foft,  and  fit  for  all  the  purpofes  of 
life  .  .  .  .  The  fame  gentleman  obferves,  that  hard  Waters  are  indif- 
poied  to  corrupt,  and  even  preferve  putrelcible  fubftances  fora  confide- 
f  fable  time-,  whence  they  .fhould  feem  the  beft  fitted  for  fea,  efpeciallv 
&  tncy  maT  at  timss  io  eafily  foftened.  It  has  been  fuppofed* 

■  that 
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navigable,  unfrequented  Rivers,  in  ftony  or  rocky  Water 
countries,  between  hills,  full  of  ftones,  of  a  rapid  — v- — ^ 
courfe,  are  generally  the  cleared:  and  pure  ft. 

The  ftagnant  Waters  of  lakes,  ponds,  marflies,  pond-wa- 
pits,  ditches,  are  the  moft  impure  of  all:  as  they  areters* 
open,  they  are  fubjedt  to  extraneous  impurities  •,  and 
as  they  are  ftagnant,  they  are  difpofed  to  putrefy. 

The  fmaller  the  body  of  Water,  the  more  liable  it  is 
to  putrefaction. 

Mineral  Waters  may  be  divided  into  faline,  bitu-  Mineral*, 
minous  and  noxious.  The  faline  Waters  are  of  three  v'aLei3‘ 
kinds,  thofe  impregnated  with  common  Salt,  the 
Waters  called  medicinal,  and  thole  whole  impregna¬ 
tion  is  too  inconfiderable  to  recommend  them  to  the 
notice  of  the  phyfician.  There  are  two  natural  folu- 
tions  of  common  Salt  }  Sea- water,  arid  $hat  of  faline 
fprings  or  brine-pits.  The  laft  are  commonly  not 
only  richer  in  Salt,  but  more  pure  foludons  of  it  than 
the  firft. 

Sea-water  is  naturally  clear  and  colourlefs  as  com-  Se>v*te*> 
mon  Water  •,  though  it  fometimes  exhibits  greeniib, 
yellowifn,  bluifti,  reddiih,  browmifh,  blackifn,  and 
other  colours,  from  accidental  admixtures,  or  agita¬ 
tions  of  the  Water  by  ftorms,  or  different  reflexions 
of  the  fun’s  rays.  The  fuperficial  parts  of  the  Water 
are  lighter.  Ids  faline,  and  more  coloured,  than  the 
lower :  while  twelve  ounces  ot  the  fuperficial  Vv  ater 
yielded  three  drachms  of  Salt,  the  lame  quantity  taken 
up  for  a  confiderable  depth,  has  afforded  fifteen 
grains  more.  The  tafte  ot  Sea-water  is  not  only  la- 
line,  from  the  common  Salt,  but  manifeftly  bitter. 

Count  Marfigli  endeavours  to  prove,  that  Sea-wa-  Bittemd* 
ter  contains  a  bituminous  matter,  from  which  its  °  r  fUp.^ 
bitternefs  proceeds.  He  obferves  that  pure  common  led  owing 
Salt  being;  diffolved  in  Water  in  the  proportion  above-  ®ltu“ 
mentioned,  namely  three  draenms  to  twelve  ounces, 
i  with  the  addition  of  a  fcruple  of  Spirit  of  Pit- coal, 

C  c  4  the 

that  thefe  Waters  become  purer  by  boiling  :  but  though,  in  proportion 
to  the  evaporation  ot  the  fluid,  a  part  of  the  earth  lepaiyes  m.d  m- 
cruftates  on  the  Tides  of  the  veflel,  the  remaining  liquor  is  found  to  be 
harder  than  at  firft. 
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Water  the  liquor  was  found  to  have  the  bitter  as  well  as  the 
V— y-s*w  Time  t-afte  of  fea- water  :  that  a  part  of  the  bitumi¬ 
nous  matter  arifes  with  the  Water  in  diflillation,  and 
incruitates  on  the  fides  of  the  glafs  in  which  the  dis¬ 
tilled  Water  is  long  kept :  that  a  pound  of  Sea-water 
diffolved  two  drachms  and  fifteen  grains  of  Salt  be^ 
fides  what  it  naturally  contained  ;  and  that  common 
Water  diffolved  more  than  the  Sea- water  could  be 
impregnated  with. 

Owing  From  thefe  and  other  experiments  it  is  probable, 
wholly  to  tpat  Sea-water  contains  a  portion  of  a  bituminous 
'fubftance,  but  not  that  the  bitternefs  depends  on  this 
ingredient.  There  are  fundry  neutral  Salts,  as  vitri¬ 
ol  ated  T  artar,  the  Sal  mirabile  of  Glauber,  the  Salts 
of  the  purging  mineral  Waters,  which  have  a  very 
considerable  bitternefs,  though  they  contain  nothing 
bituminous  ;  and  does  not  a  fait  of  this  kind  actually 
exift  in  Sea- water  ?  (See  page  329.) 

It  may  be  proper  to  obferve,  that  Sea-water  con¬ 
tains  often  a  nitrous  matter  *,  the  acid  fpirit  diftilled 
from  Sea-falt  proving  a  menflruum  for  Gold,  which 
the  marine  acid  by  itfelf  never  does,  and  which  no¬ 
thing  but  the  nitrous  will  enable  it  to  do.  Though 
this  however  is  frequently  the  cafe,  it  is  not  always : 
I  have  examined  marine  Salt,  whofe  acid  had  no  ac¬ 
tion  on  Gold. 


;Metliods 
of  fweet- 
enipg  Sea- 
yrztte'r. 


Different  methods  have  been  contrived  for  fweetem 
ing  Sea-water,  or  freeing  it  from  the  Salt,  fo  as  to 
render  it  fit  for  drinking  and  for  the  common  ufes  of 
life.  Some  have  endeavoured  to  feparate  the  Salt  in 
the  way  of  precipitation ;  but  all  the  known  fub- 
fiances,  that  are  capable  of  throwing  down  any  of  the 
Salt,  are,  in  part,  retained  themfelves  by  the  Water, 
fo  as  to  communicate  to  it  difagreeable  or  dangerous 
qualities.  Others  have  propofed  filtration  through 
porous  femes,  fands,  and  infipid  earths :  it  appears 
from  experience,  that  Water,  in  paffing  through  a 
confiderable  thicknefs  of  thefe  kinds  of  fubflances, 
will  leave  great  pair  of  its  Salt  behind,  and  by  repe- 
{ipions  of  the  filtration,  nearly  the  whole  :  but  the 

quantity 
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quantity  of  ftony  or  earthy  matter  requifite  for  this  Water 
purpofe  is  much  too  large,  and  the  procefs  itfelf  too 
tedious,  to  have  place  on  board  a  Ihip,  where  fuch 
expedients  are  principally  wanted.  Becher  mentions 
a  certain  pump,  contrived  by  one  Walker  in  England, 
by  means  of  which  frefh  Water  might  at  once  be 
pumped  up  from  the  Sea :  this  inftrument  was  not 
-oniy  found  too  expenlive,  but  wanted  durability,  and 
could  not  be  worked  on  board  a  fhip.  The  belt  me¬ 
thod  is  diftillation  :  the  only  objections  to  this  are, 
that  diftilied  Sea-water  does  not  quench  thirft  like 
common  fvveet  water,  and  that  the  procefs  is  too  ex¬ 
pend  ve  and  incommodious  to  be  praCtifed  at  fea.  The 
firft  may  be  eafily  remedied  by  certain  additions,  that 
fhall  abforb  the  loofe  acid  in  the  Water,  and  pre¬ 
vent  its  arifmg  :  with  regard  to  the  other,  diftilling 
veftels  have  been  contrived,  in  which  the  procefs  may 
be  continued  without  intermiffion,  in  all  kinds  of 
weather,  notwithftanding  the  motions  of  the  fhip, 
with  little  fuel,  and  at  litte  expence  (J>).  I  law,  in 

the 


(b)  Sweetening  of  Sea-water.]  This  procefs  has  of  late  received 
notable  improvements  fiom  the  happy  induftry  of  Dr.  Hales.  He  finds, 
that  the  addition  of  a  fmall  proportion  of  chalk  ferves  to  prevent  any 
acid  from  arifmg,  and  thus  renders  the  diftilied  liquor  perfectly  fweet  : 
and  that  by  driving  a  ftream  of  air  through  the  Water  in  the  ftill,  the 
quantity  drawn  off  proves  at  leaft  double  to  what  would  arife  in  an 
equal  time  without  that  aftiftance.  By  this  method,  he  obferves,  a  ftijl 
which  holds  twenty  gallons  will  yield,  in  twenty  hours,  two  hundred 
and  forty  gallons  of  frefh  Water,  with  little  more  than  two  buihels  of 
coals.  A  fmall  ftill  of  five  gallons  produces  fixty-four  gallons  in 
twenty  hours.  The  ftill  may  be  occafionally  fupplied  with  Sea- water  by 
acock  in  the  head,  without  lofs  of  time  in  unluting  it  j  and  that  all 
poflible  advantage  may  be  gained,  the  Water  wanned  in  the  worm  tub 
may  be  employed  for  this  purpofe. 

It  is  laid  that  the  diftillatioja  is  ftill  further  expedited,  by  dividing  the 
head  of  the  ftill  into  a  number  of  partitions,  by  parallel  plates.  There 
i&,  doubtlefs  coniiderable  room  for  improvement  in  the  ft;  uffure  of  ftjlls  j 
but  the  particular  "advantage  of  this  oonfhublion  I  do  not  apprehend. 
The  largenefs  of  the  furface  expoied  to  the  air,  or  to  any  other  me¬ 
dium  lei’s  hot  than  the  included  vapour,  will  undoubtedly  promote  its 
condenfation  j  but  plates  within  the  ftill  head  mu  ft  foon  become  equally 
heated  with  the  vapour  itfelf :  perhaps,  widening  the  paffage  of  the 
vapour  would  anfwer  better :  it  is  certain  that  the  evaporation  of  li¬ 
quids,  by  an  equal  heat,  is  in  proportion  to  the  furface  of  the  liquor 
itfelf,  and  to  the  freedom  of  the  vapours  pafting  off  j  and  that  in  the 
common  ftill,  the  vapour  is  fo  much  obftrucled,  ae  when  heat  f? 
failed  too  high,  to  blow  off  the  head* 
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Water  the  French  academy,  a  drawing  of  a  curious  machine 
of  this  kind  invented  by  M.  Gautier,  of  which  there 
is  fome  account  in  the  Breflau  collections  for  the  years 
1717  and  1718.  It  were  greatly  to  be  wifhed  that 
this  procefs  could  be  introduced  into  general  practice, 
fo  as  to  relieve  the  diftrefies  to  which  failors  are  fo 
often  expofed,  from  their  water  either  failing,  or  pu- 
Freferva-  trefying  and  breeding  of  worms.  Boerhaave  informs 
Water  us’  ^at  the  Dutch  Eaft  India  fhips  ufe  a  faline  mix- 
from  cor-  ture  for  preferving  their  Water  fweet,  compofed  of 
ruption.  twelve  parts  of  Aqua  fords  or  Spirit  of  Nitre,  ten 
parts  of  clean  Rhenifh  Tartar,  and  two  parts  of  pu¬ 
rified  Saltpetre :  thefe  ingredients  are  put  into  a  glafs 
body,  and  digefted  in  the  heat  of  a  Water-bath  till 
the  Salts  are  difiblved,  after  which  the  liquor  is 
Itrained  and  fet  by  to  fettle.  The  Water  to  be  taken 
in  is  boiled,  an  ounce  of  this  faline  liquor  added  to 
every  eighty  pounds,  the  boiling  continued  a  little 
longer,  and  the  Water,  when  grown  cold,  filled  into 
calks. 

ferine-  The  fecond  fort  of  Waters  impregnated  with  Sea- 
fprmgs.  fa|t  is  the  Brine-water  or  that  of  faline  fprings :  from 
this,  the  pureft  common  Salt  is  ufually  extraCled.  The 
quantity  of  Salt  is  different  in  different  fprings ;  fome 
holding  no  lefs  than  three  ounces  and  three  drachms 
upon  a  pound,  and  fome  few  ftill  more ;  whilfi:  others 
contain  lefs  than  Sea-water  does,  fome  fcarce  two 
drachms  on  a  pound.  Thefe  Waters  are  for  the  moil 
part  a  pure  brine  of  common  Salt,  though  fome  of 
them  have  alfo  an  aluminous  impregnation  (c). 
Medicinal  The  Medicinal  Waters,  to  which  alone  cufiom  has 
waters,  erroneoufly  appropriated  the  name  of  Mineral,  are 
impregnated  either  with  vitriolic  acid,  with  the  alca- 
line  bafis  of  Sea-falt,  with  a  ferrugineous  earth  dif- 

folved 


(c)  Brine  Springs.  — > — Aluminous  impregnation. ]  It  may  be  doubted 
whether  any  of  thefe  Springs  contain  a  true  Alum.  Many  of  them 
participate  of  the  bitter  purging  Salt,  which  has  not  unfrequently  been 
miftaken  for  Alum,  and  which  in  fome  refpefts  greatly  refembles  it ; 
both  Salts  bubbling  up  in  the  fire,  and  turning  into  a  light  fpongy  un- 
fufible  calx  ;  and  both  being  compofed  of  the  vitriolic  acid  combined 
with  an  earth:  they  differ  however  in  many  effential  properties,  the 
earth  in  one  being  of  a  diflinch  kind  from  that  of  the  other,' 
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folved  by  the  vitriolic  acid,  or  a  certain  alcaline  Water 
earth  combined  with  the  fame  acid  into  a  bitter  puro-. 
ing  Salt  fimilar  to  the  Sal  mirabile.  Thefe  Waters 
are  commonly  divided  into  Acidnl '<e  and  Therma ;  the 
firft  comprehending,  not  really  acid  waters  as  tha 
name  imports,  but  all  thofe  which  are  cold;  the 
latter,  the  hot  ones,  fome  of  which  are  of  a  quite 
fcalding  heat.  The  hot  Waters  commonly  contain 
more  of  a  grofs  earthy  matter,  imperfectly  diffolved, 
than  the  cold ;  as  appears  from  the  hard  ftony  fub- 
ftance,  ufually  of  a  yellowifh  or  reddifh  colour,  with 
which  the  channels  of  the  former  are,  from  time  to 
time,  plentifully  incruflated.  The  methods  of  exa¬ 
mining  the  contents  of  particular  mineral  Waters  may 
be  feen  in  Hoffmann’s  Be  acidulis  £s?  thermis ,  Seip’s 
treatife  on  Pyrmont  Water,  fome  papers  in  the  French 
memoirs,  £sjV.  The  principal  trials  are,  1.  Evapora¬ 
tion  ;  by  which  we  not  only  difcover  the  quantity  of 
folid  matter  contained  in  Water;  but  at  the  fame 
time,  as  we  here  obtain  that  matter  by  itfelf,  are 
enabled  to  determine  what  it  is  :  by  elixating  it  with 
pure  Water,  we  obtain  the  faline  and  the  indiffoluble 
parts  feparate  from  one  another.  2.  Diftillation  ;  by 
which  we  are  enabled  to  difcover  whether  the  Water 
•contains  any  volatile  matter,  faline  or  bituminous. 

3.  The  admixture  of  certain  liquors  ;  as  Syrup  of 
Violets,  infufion  of  galls,  folutions  of  Lead  and  Sil¬ 
ver.  Thefe  and  other  liquors  exhibit  different  phse^* 
nomena  according  to  the  fubftances  which  the  Water 
is  impregnated  with  :  thus  Syrup  of  Violets  is  changed 
red  by  acids,  and  green  by  alcalies  ;  infufion  of  galls 
ftnkes  a  black  colour  with  ferrugineous  folutions, 
and  with  thefe  only  ;  folutions  of  Lead  and  Silver, 
dropt  into  liquors  particitating  of  Sea-falt  or  vitri¬ 
olic  acid,  render  them  cloudy  or  turbid,  and  depofit 
their  metal  combined  with  thofe  faline  bodies  {d). — 

Moft 

(d)  Examination  cf  Miner al-'ivaters.~\  The  art  of  inveftigating  the 
contents  of  Mineral  waters  has  been  incumbered  with  a  multiplicity  of 
experiments  more  oftentatia.us  than  ufeful.  The  phaenomena  refulting 
from  the  admixture  of  other  bodies  with  the  Water  are  foy  the  moft 
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Waxes.  Moft  of  the  Medicinal-waters  underga  an  alteration' 
v- — i  in  their  compofition,  and  lofe  their  virtue,  on  being 

carried 

part  fallacious ;  Waters  very  diflimilar  in  quality  exhibiting,  on  thefe 
kinds  of  trials,  fimilar  appearances.  The  principal  additions  made  ufe 
of  in  this  view,  and  the  changes  enfuing  upon  their  mixture  with  dif¬ 
ferent  Waters,  are  as  follow. 

Syrup  of  Violets  is  changed  red  by  Waters  impregnated  with  a  pure 
acid,  or  with  Alum  ;  and  green  by  fuch  as  contain  a  prevailing  alcali, 
a  combination  of  calcareous  earth  with  marine  acid,  and  forae  other 
compound  Salts  both  earthy  and  metallic  .  .  Alcalies  effervefee  with 
acid  Waters,  and  with  fome  of  thofe  which  contain  Salts  competed  of 
an  acid  with  an  earth  or  metal  .  .  Fixed  alcatine  Salts  produce  a  cfoudi- 
nefs  or  milkinefs  in  Waters  impregnated  with  Alum,  with  the  purging 
bitter  Salt,  with  the  Salt  called  fixed  Sal  ammoniac,  and  in  general  with 
any  combination  of  acid  tyid  earth  :  they  likewife  render  all  metallic 
folutions  turbid,  and  precipitate  the  metal  from  thefe,  as  the  earth  from 
the  others  .  .  V olatile  alcaiine  Salts  or  Spirits  have  the  fame  general 
effeds  as  the  fixt :  with  this  particularity,  that  they  ftrike  a  blue  co¬ 
lour  with  folutions  of  Copper:  hence  volatile  alcalies  are  cf  good  ufe 
for  difeovering  Copper  ;  and  folutions  of  Copper ,  for  difeovering  volatile 
alcalies  .  .  Sope  is  curdled  by  acid  Waters,  and  by  all  thole  which  are 
made  turbid  by  alcalies  .  .  Solution  of  Sope  in  vinous  fpirits  is  rendered 
milky  by  the  fame  Waters  .  .  With  ail  thofe  Waters  alfo,  a  folutionof  SuU 
f  htir  in  alcalies  or  Lime-water,  becomes  milky,  and  emits  a  ftrong  fe¬ 
tid  fmell  .  .  Acids  effervefee  with  Waters  in  which  an  alcali  or  earth 
prevail  ;  and  turn  all  thofe  liqudrs  milky  which  contain  fubftances  dif- 
folved  by  alcalies  .  .  A  folution  of  Silver  in  Aqua  fortis  produces  a  mil¬ 
kinefs  in  all  that  contain  an  alcaiine  Salt,  Sea-falt,  fixed  Sal  ammoniac, 
bitter  purging  Salt,  Alum,  Sal  mirabile,  or  other  combinations  of  the 
marine  or  vitriolic  acids  with  alcalies  or  earths  .  »  Solution  of  Mercury 
makes  all  thofe  waters  turbid  that  lolution  of  Silver  does  .  ,  And  folu- 
iion  oj  Leaf  the  lame  .  .  .  Upon  the  whole,  experiments  of  this  kind 
may  ferve  to  inform  us,  that  certain  Waters  participate  of  fome  mineral 
impregnation,  but  not  to  determine  what  that  particular  fubftance  is, 

I  can  recoiled  but  two  infiances,  in  which  fimple  mixture  affords  any 
degree  of  certainty ,  the  blue  colour  from  Copper  and  volatile  alcali, 
and  the  bluifh  or  purple  from  Iron  and  fome  aftringents. 

The  fimple  and  obvious  method  of  analyfing  Waters  is,  to  gently 
diftil  a  large  quantity  in  clean  glafs  veflels,  and  examine  the  diftilled 
liquor  and  refiduum  feparately.  i.  The  diftilled  liquor  is  fometimes 
found  to  turn  Syrup  of  Violets  red.  We  maybe  fure  that  this  effed 
proceeds  now  from  a  pure  acid,  and  not  from  a  combination  of  an  acid 
with  any  other  body,  2.  The  refiduum  confifts  of  a  faline  part  lolu- 
ble  in  pure  Water,  and  an  earthy  one.  By  careful  cryftallization,  the 
Salts  may  be  feparated  from  one  another,  and  obtained  in  their  proper 
form  5  dr  they  may  now  be  difeovered  with  certainty,  by  means  of  ad¬ 
ditions,  without  fuch  feparatjon, 

A  prevailing  unfaturated  alcali  is  eafily  known,  by  its  raifing  an 
effervefcence  with  the  marine  and  vegetable  acids.  The  fixed  matter 
may  effervefee  with  the  ftronger  acids,  and  turn  Syrup  of  Violets  green, 
though  it  contains  no  alcali. 

The  other  Salts  are  compofed  of  an  alcali  or  earth  faturated  with  one 
or  more  of  the  mineral  acids  ,  .  $.  The  bafts  or  utbftange  combined 
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to  any  confiderable  diftance,  or  long  kept ;  though  Water 
taken  up  and  fecured  with  the  greateft  precautions, 
and  preferved  in  cool  cellars.  Where  thefe  medi¬ 
cines,  therefore,  are  had  recourfe  to,  the  patient  is 
\; always  to  be  advifed  to  the  Spring  itfelf :  here,  be- 
Tides  enjoying  the  water  in  its  perfe£t  ftate,  exercife, 
change  of  air,  amufements,  company,  freedom  from 
domeftic  cares,  will  greatly  afiift  its  falutary  vir¬ 
tue. 

Bituminous  Waters  are  thofe  which  have  a  mineral  Bitumi- 
oil  or  bitumen  either  floating  diftinft  on  the  furface,  wa<* 
or  intimately  diflolved  in  lmaller  quantity.  There  elS’ 
are  fundry  Waters  which  abound  with  bituminous 
matter,  as  near  Bologna,  in  Neuchatel,  in  the  elec¬ 
torate  of  Hanover,  and  other  places.  If  we  feparate 
from  thefe  Waters  all  the  bitumen  that  appears  un- 
diflblved,  the  Water  is  Hill  far  from  being  pure.  It 
permanently  retains  a  ftrong  bituminous  fmell  and 
tafte.  ■ 

The  noxious  Waters  are  of  three  kinds,  i.  The  Noxious 
petrifying  Waters,  or  fuch  as  abound  with  earthy  orWaters* 
ftony  matter,  which  incruflates  on  folid  bodies  kept 
in  the  Water,  and  often  fpontaneoufly  feparates,  ef- 

pecially 

with  the  acid,  is  found,  by  adding,  to  the  faline  folution,  a  folution  of 
any  pure  alcaline  Salt.  If  the  balls  is  an  alcali,  no  change  will  enfua 
from  the  admixture  of  its  like  ;  but  if  an  earth,  it  will  be  precipitated. 

Spirit  of  Vitriol,  added  to  the  earth,  will  readily  difcover  of  what  kind 
it  is  ;  this  acid  diffolving  the  aluminous  earth  into  an  highly  aftringent 
liquor;  magnefia  into  a  bitter  one;  and  not  at  all,  or  not  perfe6tty 
dilfolving  the  calcareous.  For  the  greater  certainty  in  regard  to  this 
lad,  we  may  dilfolve  the  earth  in  fome  other  acid,  as  Aqua  fords,  and 
then  add  fome  Spirit  of  Vitriol,  which  will  precipitate  the  calcareous 
earth,  and  leave  both  the  other  earths  dilfolved.  a.  The  fpecies  of  acid 
may  be  dilfinguilbed  by  adding  to  the  dry  compound  a  little  flrong 
Spirit  or  Oil  of  Vitriol :  if  the  acid  is  the  marine,  it  will  be  inftantly 
expelled  in  white,  and  if  the  nitrous,  in  red  fumes;  but  if  it  is  the  vi¬ 
triolic,  no  change  will  enfue.  The  marine  acid  may  alfo  be  known, 
by  the  matter  enabling  Aqua  fords  to  dilfolve  gold;  the  nitrous,  by 
its  fulminating,  when  ignited,  on  the  contact  of  any  inflammable  mat¬ 
ter ;  the  vitriolic,  by  its  precipitating  any  folution  of  calcareous  earth, 
as  of  Chalk  in  Spirit  of  Salt  or  Aqua  fortis.  Alcaline  Salts  alfo  precf* 
pitate  fuch  a  folution,  but  with  this  difference;  that  when  the  liquor 
lias  grown  milky,  a  little  frelh  Spirit  of  Salt  or  Aqua  fortis  will  render 
it  clear  again  if  the  effect  proceeded  from  an  alcali,  but  make  no  change 
i'f  from  the  vitriolic  acid:  the  precipitate  thrown  down  by  the  forrrt.er 
is  a  calcareous  earth  again,  by  the  latter  a  felenites. 
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Water  pecially  on  the  exhalation  of  a  part  of  the  fluid  f 
Wv-^  whence  the  ftalafilt <£•>  fiony  icicles,  dropftones,  often 
met  with  in  the  caverns  of  the  earth.  Some  of  thefe 
Waters  depofit  their  contents  in  a  powdery  form  * 
others  in  that  of  a  crumbly,  and  others  of  a  very  hard 
ftony  mafs.  2,  The  vitriolic,  cupreous  Waters,  or 
thofe  impregnated  either  with  a  pure  vitriol  of  Cop¬ 
per,  or  with  a  mixt  vitriol  of  Copper  and  Iron.  3. 
The  dire&ly  poifonous  Waters,  as  the  arfenical  ones 
found  in  mines.  A  Water  may  be  prepared  by  the 
chemical  art,  which,  though  nearly  infipid,  fhall  be 
highly  poifonous  :  but,  as  this  might  be  abufed  to 
pernicious  purpofes,  I  forbear  to  mention  its  compo- 
lition. 

Properties  We  have  hitherto  given  a  general  view  of  Waters, 
of  pure  as  naturally  blended  with  other  fubftances  :  we  fhall 
Water,  now  confider  the  principal  properties  of  the  purer  kinds 
of  fwee.t  Water. 

its  fpecific  This  fluid  is  infipid,  inodorous,  colourlefs,  tranf- 
gravity,  parent.  Its  gravity  is  to  that  .of  Gold  nearly  as  one 
to  twenty  :  Eifenfchmid,  in  his  aiflertation  De  pen - 
deribus  &  menfuris  veterum ,  fere,  gives  an  account  of 
the  abfolute  weight  of  different  forts  of  Water,  in 
winter  and  in  fummer  :  he  obferves,  that  a  cubic 
inch  of  Spring-water,  taken  in  fummer,  weighs  five 
drachms  eleven  grains,  in  winter,  five  drachms  four^ 
teen  grains ;  the  fame  volume  of  River-water,  in  fum¬ 
mer,  five  drachms  ten  grains,  in  winter,  five  drachms 
thirteen  grains ;  diftilled  Water,  in  fummer,  five 
drachms  eight  grains,  in  winter,  five  drachms  eleven 
grains;  Sea-water,  in  fummer,  fix  drachms  twelve 
grains,  in  winter  fix  drachms  eighteen  grains, 
fubtjlty,  W ater  is  an  extremely  fubtile  fluid,  capable  of  per¬ 

vading  not  only  the  minuteft  veflels  of  animals,  and 
vegetables,  but,  by  means  of  prefliire,  the  folid  bo¬ 
dies  of  metals,  even  the  mofl  folid  and  compact 
^C?n'  ^  all  metals,  Gold  itfelf.  This  appears  from  an  expe- 
1  Ity*  riment  made  by  the  gentlemen  of  the  Florentine  aca¬ 
demy  :  a  hollow  golden  ball  being  filled  with  Water, 
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the  aperture  clofely  fecured,  and  .  the  ball  ftrongly  Water 
preflfed,  the  Water  oozed  out  in  little  drops  all  over  c— v~ j 
the  furface  of  the  metal ;  a  proof  both  of  the  poro- 
fity  of  the  Gold,  and  of  the  fubtility  and  incompref- 
fibility  of  Water.  That  this  fluid,  neverthelefs,  con- p©ro%, 
tains  pores,  or  vacuities  between  its  particles,  is  evi¬ 
dent  from  its  diflblving  a  confiderable  quantity  of 
feveral  kinds  of  Salts,  without  any  fenfible  increafe  of 
its  volume. 

In  a  certain  degree  of  cold,  this  fluid  is  converted 
into  a  folid,  hard,  tranfparent,  elaftic  mafs,  capable 
of  being  polifhed  like  glafs,  and,  when  reduced  to 
the  fame  figure,  producing  the  fame  effe&s  as  the 
magnifying  and  burning-glaffes.  We  may  properly,  COngeU, 
with  Boerhaave,  look  upon  Ice  as  the  natural  llateoftion. 
Water;  and  its  fluidity  to  proceed  from  external 
warmth,  not,  as  that  author  alledges,  from  particles 
of  fire  intermixed.  If  particles  of  fire  confined  in 
bodies  were  the  caufe  of  fluidity,  quickfilver  would 
neceffarily  contain  more  fire  than  Water  does,  as  be¬ 
ing  more  fluid,  and  more  permanently  fo  ;  and  yet 
Boerhaave  himfelf  admits  that  quickfilver  is  far  colder 
than  Water. 

In  a  fmall  degree  of  heat,  it  exhales  fncceflively  in  exhala- 
Vapours,  which,  caught  in  diftilling  veflels,  condenfe  tion> 
into  water  again,  unchanged  in  its  quality.  The 
adfion  of  air  and  wind  remarkably  promote  its  evapo¬ 
ration,  the  air  imbibing  and  carrying  off  the  watery 

particles. - When  made  to  boil,  it  is  found  to  have 

received  the  greatefl  heat  which  it  is  fufceptible  of : 
how  ftrongly  foever  the  fire  be  raifed  after  this  pe~  ebullition,, 
riod,  the  water  will  grow  no  hotter,  provided  the 
veffel  is  open  :  hence  we  are  furniflied  with  one  equal 
flandard  degree  of  heat  for  the  graduation  of  ther¬ 
mometers  ( e ) ;  and  the  freezing  of  water  affords  ano¬ 
ther.  It  is  obfervable,  that  if  a  phial  or  other  vef¬ 
fel  of  Water,  however  thin  the  glafs,  be  kept  in 

boiling 


(e)  Boiling  heat. ]  Later  experiments  have  fliewn,  that  the  heat  of 
boiling  Water  varies  according  to  the  purity  of  the  Water  itfelf,  and 
*he  gravity  ot  the  aimofphere. 
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Water  Boiling  Water,  the  Water  in  the  phial  will  not  boil, 
wvw  — .  In  clofe  veflfels  where  the  vapour  is  perfe&ly  con- 
h^tde^_  fined,  Water  may  be  heated  to  a  confiderably  greater 
ikionl  U  degree  than  it  will  receive  in  open  ones,  and  by  this 
means  its  activity  on  certain  bodies,  or  its  power 
of  diffolving  them,  may  be  greatly  increafed  :  hence 
riaftie  ya-  Papin’s  digeftor.  But  this  confinement  of  the  vapour 
pour }  is  accompanied  with  great  danger  to  the  byftanders* 

the  vapour  of  Water  when  ftrongly  heated,  being 
extremely  elaftic,  fo  as  to  burft  even  an  Iron  bomb- 
fhell  with  violent  explofion.  The  extraordinary  ex-* 
panfive  power  of  the  fleam  of  boiling  Water  is 
applied  to  valuable  purpofes  in  fome  machines,  as 
particularly  in  the  fire  engine. 

Water  added  to  burning  Wax,  Pitch,  Refin,  Oily 
Fat,  or  other  like  fuftances,  increafes  the  flame. 
Without  Water  there  can  be  no  flame,  this  fluid  be¬ 
ing  the  very  bafis  of  the  flame :  when  Coals,  Wood* 
&c.  are  freed  from  all  humidity,  or  reduced  to  a 
coal,  they  flame  no  longer.  Not  that  Water  contains 
in  itfelf  any  thing  truly  inflammable,  or  that  can 
ferve  as  a  pabulum  of  fire ;  but  from  its  expanfive 
vapour  proving  a  vehicle  to  the  inflammable  matter 
of  the  fuel,  and  carrying  it  up  in  an  ignited  ftate. 
Hence  it  is  obferved,  that  in  conflagrations,  the 
throwing  on  of  a  little  Water  increafes  the  fire. 

Confiderable  degrees  of  heat  and  cold  are  product 
ble  in  W  ater,  by  the  bare  admixture  of  certain  other 
bodies.  By  diffolving  in  it  fome  faline  fubftances, 
particularly  Sal  ammoniac  and  Mercury  fublimate, 
it  becomes  notably  colder :  on  the  other  hand,  if  Oil 
of  Vitriol  be  haftily  poured  into  cold  Water,  the 
mixture  becomes  inftantly  fo  hot,  that  the  glafs  can¬ 
not  be  held  in  the  hand. 

As  a  men-  Water  diflolves  all  Salts,  though  not  all  with  equal 
ftriium  for  facility,  or  in  equal  quantity.  It  diflolves  moft  eaflly 
the  powder  Sugars,  and  fixed  akalies ;  next  to  thefo, 
feme  of  the  neutral  Salts,  as  the  Sal  diureticus,  folu- 
.  ,bie  Tartar,  Sal  mirabile,  common  Salt,  Sal  ammo- 
y  niac,  CV  More  difficultly,  Nitre,  Akim*,  Sugar  of 
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*niik;  moft  difficultly  of  all.  Borax,  Tartar,  vitri-  Wat^r 
olated  Tartar,  Salt  of  Sorrel.  Its  adion  is  in  general 
greatly  promoted  by  heat  and  by  agitation  :  by  means 
of  thefe  it  may  be  made  to  take  up  a  larger  quan¬ 
tity  of  moft  kinds  of  Salts  than  it  is  capable  of 
keeping  diftolved  when  thofe  caufes  are  removed  : 
thus  if  boiling  water  be  faturated  with  as  much  Salt 
as  it  will  in  that  ftate  diffolve,  a  part  of  the  Salt 
will  feparate  as  the  liquor  cools.  Boerhaave  alledges 
that  ^ Water  will  not  dilfolve  any  Salt  without  heat  t 
this  is  a  mere  play  upon  words,  for  by  Water  he 

means  Ice. - When  Water  is  overloaded  with  Salts  CryftalH- 

by  means  of  heat,  the  part  of  the  Salt  which  fepa-  zation  of 
rates  on  cooling  generally  concretes  into  folid  mafies,  SaIts’ 
tranfparent,  and  of  regular  figures,  and  hence  called 
by  the  chemills  Ctyftals ,  as  having  fome  refemblance 
in  appearance  to  the  Hones  of  that  name.  The 
author  above-mentioned  makes  cold  necelfary  to  the 
cryftallization  of  Salts  :  in  this  he  is  miftaken  ;  for 
many  Salts  ffioot  into  more  perfed  cryftals,  if  the 
folution  is  kept  in  a  gentle  warmth  that  the  water 
may  llowly  exhale,  than  if  it  is  removed  into  a  cold 
place  :  the  Cryftals  of  Sugar,  called  Sugar  Candy, 
are  always  prepared  in  a  hot  room,  and  the  fame  pro- 
cefs  is  applicable  to  fundry  other  Salts.  There  are 
therefore  two  diftind  principles  of  cryltallization : 
the  one,  a  conftant  fucceffive  exhalation  of  the  Water 
by  heat ;  the  other  a  diminution  by  cold  of  that  power 
in  the  Water  by  which  it  held  the  Salt  dififfolved. 

Several  chemifts  have  given  us  experiments  of  the  quantity 
quantity  of  particular  Salts  foluble  in  a  certain  quan-  of  diffe' 
tity  of  Water.  Thefe  experiments  agree  but  ill  with  which^t^ 
one  another:  one  fays,  a  pound  of  Water  difiolves difiblvesj 
two  ounces  of  Salt-petre,  another  only  fix  drachms : 
one,  that  a  pound  dilfoived  an  ounce  of  Arcanum 
cluplicaium ;  another,  as  much  again ;  one,  that  a 
pound  of  Water  would  take  up  no  more  than  fix 
drachms  of  green  Vitriol,  another  that  it  difiolved 
four  ounces  and  more  :  one,  that  Water  will  dif* 
folve  equal  its  own  weight  of  Epfom  Salt ;  and 
another  that  it  will  not  diffolve  half  its  weight  *  , 
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Water  and  the  cafe  is  the  fame  in  other  Salts.  I  therefore 
made  fundry  experiments  of  this  kind  myfelf,  and 
found  that  one  ounce  of  Water  diffolved  two  ounces 
of  white  powder  Sugar,  two  ounces  of  brown  pow¬ 
der  Sugar,  nine  drachms  of  white  Sugar  Candy,  nine 
drachms  of  brown  Sugar  Candy,  nine  drachms  of 
Canary  Sugar,  one  ounce  of  white  Sal  diureticus,  one 
ounce  of  black  Sal  diureticus,  one  ounce  of  Epfom 
Salt,  fix  drachms  of  Sedlitz  Salt,  fix  drachms  of 
pure  fixed  alcaline  Salt,  half  an  ounce  of  white  Vi¬ 
triol,  half  an  ounce  of  Goflarian  Vitriol,  half  an 
ounce  of  Vitriol  of  Iron,  three  drachms  and  one 
fcruple  of  Sal  gem,  three  drachms  of  common 
Spring-falt,  three  drachms  of  Sea-falt,  two  drachms 
of  Sal  mirabile,  two  drachms  of  volatile  Salt  of  Sal 
ammoniac,  two  drachms  of  crude  Sal  ammoniac,  two 
drachms  of  Pot-afh,  two  drachms  of  Cyprus  Vitriol, 
one  drachm  and  ten  grains  of  purified  Nitre,  one 
drachm  of  antimoniated  Nitre,  one  drachm  of  Sal 
pruned,  one  drachm  of  foluble  Tartar,  one  drachm 
of  the  Sal  embryonatum,  one  drachm  of  the  Salt  of 
the  Carlfbade  baths,  two  fcruples  and  a  half  of  crude 
Alum,  two  fcruples  of  Sal  polychrefl,  two  fcruples 
of  the  Salt  of  the  Egra  waters,  half  a  drachm  of 
Arcanum  duplicatum ,  half  a  drachm  of  vitriolated 
Tartar,  one  fcruple  of  Sugar  of  Milk,  one  fcruple 
of  Sugar  of  Lead,  one  fcruple  of  emetic  Tartar, 
fifteen  grains  of  Borax,  ten  grains  of  Salt  of  Sorrel, 
five  grains  of  white  Tartar,  five  grains  of  cryflals 
of  Tartar. 

Super-im-  It  is  obfervable,  that  Water,  when  faturated  with 
oFwaS11  one  Salt’  wiil  ftiil  diffolve  a  confiderable  portion  of 
with  Salts,  another  j  when  faturated  with  this,  it  will  ftill  take 
up  a  third,  and  thus  fuccefiively  different  forts,  till 
fix,  feven  or  more  are  taken  up  by  the  fame  Water. 
Thus  four  ounces  of  Water  dilfolve  only  a  drachm 
and  a  few  grains  of  Alum,  and  will  not  touch  any 
more  of  that  Salt  ^  but  the  fame  Water  will  dilfolve 
five  drachms  of  Salt-petre,  after  this  half  an  ounce 
of  green  Vitriol,  then  fix  drachms  of  common  Salt, 

three 
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three  drachms  of  foluble  Tartar,  and  five  drachms  Watjetr 
of  Sugar :  it  will  (till  take  up  an  ounce  of  fixed 
alcaline  Salt,  though  a  precipitation  now  begins,  as 
always  happens  upon  the  commixture  of  alcalies  with 
aluminous  and  vitriolic  folutions.  In  like  manner 
four  ounces  of  Water,  faturated  with  half  an  ounce 
of  Salt-petre,  will  diflolve  half  an  ounce  of  white 
Vitriol,  fix  drachms  of  common  Salt,  fix  drachms  of 
Sal  ammoniac,  half  an  ounce  of  foluble  Tartar,  and 
after  all  thefe,  a  whole  ounce  of  Sugar. 

Boerhaave  obferves,  that  there  are  fome  metallic  pre6Pi- 
Salts  which  Water  will  not  diflolve,  as  the  thick  fluid  tates  fome 
called  Butter  of  Antimony.  Butter  of  Antimony 
a  folution  of  regulus  of  Antimony  in  marine  acid;  0  Utl0nSs 
which  acid  does  not  diflolve  that  femi-metal  unlefs 
the  acid  is  highly  concentrated,  and,  after  it  has  dif- 
folved  it,  lets  it  fall  again  on  being  diluted  with 
Water.  If  he  had  faid,  that  fome  metallic  bodies 
will  not  diflolve  in  diluted  acids,  and  that  when  dif- 
folved  in  concentrated  ones  they  are  precipitated  upon 
diluting  the  liquor  with  Water,  as  Refins  are  preci¬ 
pitated  from  Spirit  of  Wine,  the  obfervation  had 
been  juft. 

Water  diflolves  vegetable  gums  and  mucilages,  as  as  a  men- 
Gum  arabic,  cherry-tree  gum,  &V.  and  extra&s  the  ftruum  for 
gummy  parts  of  concrete  or  infpiflated  vegetable  IXnilu 
juices,  as  Myrrh,  Ammoniacum  ;  or  of  entire  vege-  fabftancesj 
table  matters,  as  Marfti-mallow  roots,  Quince  -feeds, 

& c.  It  likewife  readily  diflolves  and  extracts  the  ge¬ 
latinous  or  glutinous  parts  of  animals ;  hence  foups, 
jellies,  glues:  bones  themfelves  are  foftened,  and  all 
but  their  earth  diflolved  by  it,  in  Papin’s  digeftor. 

Cold  and  hot  water  produce  very  different  effe&s  on 
fome  animal  matters  :  the  whites  of  eggs  diflolve  or 
mingle  with  the  former,  but  are  coagulated  by  the 
latter  and  rendered  indifloluble :  fome  other  animal 
matters  alfo  are  rather  hardened,  than  foftened  or  dif- 
folved,  by  boiling  Water. 

Water  does  not  diflolve  or  unite  with  earths,  (tones,  its  action 
metals,  fnlphur,  bitumens,  nor  any  mineral  body  that031 
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Water  is  not  manifeftly  faline;  nor  vegetable  oils  or  Reims* 
or  animal  fats.  —  It  extracts  however  fome  of  the 
liner  parts  of  the  elfential  oils  of  vegetables,  fo  as 
to  become  impregnated  with  their  flavour :  hence  the 
fmell  and  tafte  of  diftilled  Waters.  Oily  and  refinons 
varn idles,  and  oil-paintings,  if  a  little  warm  Water  is 
fuffered  to  lie  upon  them  for  fome  time,  or  if  long  ex- 
pofed  to  the  weather,  lofe  their  luflre,  and  are  at 
laft  deftroyed.  The  Prince  of  HelTe  had  the  roof  of 
his  orangery  painted  at  great  expence  by  Dagly,  after 
feeing,  as  a  proof  of  the  goodnefs  of  his  varnifh, 
W ater  boiled  over  a  coal-fire  in  a  veffel  of  varnifhed. 
paper  :  the  varnifh  however,  which  flood  this  teft, 
was  deftroyed  by  the  weather  in  a  few  years. 

On  Metals  Cold  Water  corrodes  alfo  fome  metallic  bodies, 
Copper,  Iron,  Brafs,  Lead,  Tin  ;  as  we  fee  in  the 
pipes  and  cocks  of  water-works,  and  in  fundry  water- 
machines.  It  is  obfervable,  that  Iron  and  Sulphur, 
on  each  of  which,  feparately,  Water  has  no  conft- 
derable  adtion,  if  mixed  together  and  moiftened  with 
Water  into  the  ccnfiftence  of  pap,  grow  hot,  and 
even  burft  into  adlual  flame.  This  fluid  extradls  fo 
much  from  the  Regulus  and  from  the  glafs  of  An¬ 
timony,  as  to  become  emetic  :  by  ftanding  for  a  night 
in  a  copper  veffel,  without  heat,  it  contradls  a  difagree- 
able  cupreous  tafte.  Iron,  heated  red  and  quenched 
in  Water,  communicates  a  manifeft  tafte,  efpecially 
if  the  extindlion  is  feveral  times  repeated  ;  and  Quick- 
filver  boiled  in  Water  is  faid  to  impregnate  the  li¬ 
quor  with  the  anthelmintic  and  and  other  virtues  of 
that  mineral.  Langelot,  by  grinding  Gold  for  a 
length  of  time,  in  a  particular  mill,  reduced  the 
metal  to  fuch  a  degree  of  tenuity  as  to  remain  fuf- 
pended  in  Water. 

and  Stones  Stones  alfo  in  certain  circumftances  are  fubjedt  to 
the  adtion  of  this  fluid.  How  often  do  we  meet  with 
Stones  excavated  by  the  dripping  of  Rain  ?  how 
fmooth  are  they  made  in  rivers  by  the  attrition  of  the 
Water?  how  crumbly  do  the  hardeft  Stones  become, 
by  repeated  ignition  and  extindlion  in  Vfater?  All 

the 
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the  Stones  and  Earths  which  burn  into  Quicklime,  Water 
are,  in  that  ftate,  in  great  part  diflblved  by  limple  c— v-w 
Water. 

The  bodies  which  are  not  afled  on  by  pure  Water,  Bv theme- 
are  all  difloluble  in  it  by  the  mediation  of  other  fub-d  iation  of 
fences;  particularly  of  alcalies  or  acids.  In  this Jan^e/dlrl 
light.  Water  may  be  called  an  univerfal  menftruum  ;  folves  all 
and  it  is  the  only  menftruum  which  can  deferve  that bodles* 
name.  Glafs,  Earths,  the  hard  Stones,  Flint,  Cry- 
ftal,  c.  melted  with  feveral  times  their  own  weight  of 
fixed  alcaline  Salt,  diflolve  readily  in  Water  along 
with  the  alcali,  and  may  be  diluted  to  any  degree. 

Sulphur  alfo  is  made  foluble  by  fixed  alcalies ;  and 
all  metallic  bodies  by  the  compofition  of  Sulphur 
and  alcali,  or  by  acids.  Water  impregnated  with 
fixt  alcali,  efpecially  if  the  alcali  is  rendered  cauftic 
by  Quick-lime,  diflolves  Flair,  Feathers,  Wool,  ve¬ 
getable  Refins ;  and  reduces  oils  and  fats  into  Sope. 

Sundry  Oils,  Refins,  Balfams,  are  likewife  rendered 
mifcible  with  Water,  by  yolk  of  eggs.  Sugar,  Al¬ 
monds,  and  other  fubftances.  The  moft  intimate 
combination  of  oil  with  Water  is  that  effe&ed  by 
fermentation :  by  this  procefs  they  are  united  into 
one  apparently  homogene  fluid,  an  inflammable  fpi- 
rit.  —  Water  and  this  fpirit  mingle  readily  together  : 
but  if  either  of  them  is  previously  combined  with 
certain  other  bodies,  they  either  will  not  unite  at  all, 
or  not  without  letting  go  the  fubftance  which  they 
held  before  in  Solution.  Thus  if  Water  be  impreg¬ 
nated  with  fixed  alcaline  Salt,  inflammable  fpirits, 
however  Shaken  with  the  folution,  will  not  mingle 
with  it,  but  float  diftincft  upon  the  Surface.  On  the 
other  hand,  if  certain  neutral  Salts  be  diflblved  in 
the  Water,  the  Water  will  readily  mingle  with  in¬ 
flammable  fpirits,  and  throw  off  the  Salt,  whence  the 
ufe  of  vinous  fpirits  in  promoting  the  cryftallization 
of  Salts  :  and  in  like  manner  if  refinous  bodies  are 
diflblved  in  fpirit,  the  fpirit  will  let  the  Refin  go,  and 
unite  with  'Water. 
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Water  Th<c  pureft  of  the  common  Waters  leave  in  diftijla~ 
tion  a  confiderable  portion  of  earthy  matter :  if  the 
diftilled  Water  be  diftilled  over  again,  it  leaves  a 
tiorl  u  little  more  earth,  and  this  fiicceffiveiy  for  a  great 
number  of  times.  Boyle  relates,  that  an  ounce  of 
#  Water,  cautioufly  diftilled  over,  in  glafs  veftels,  two 
hundred  times,  yielded  lix  drachms  of  a  white,  light, 
infipid  earth,  fixed  in  the  fire,  and  indiftbluble  in 
Water,  Newton  and  others  fuppofe  the  Water  in 
thefe  experiments  to  be  really  converted  into  earth : 
Boerhaave  fufpeds  the  earth  thus  obtained  to  be  no 
other  than  dull  that  had  been  floating  in  the  elabora- 
tory ;  though  I  have  never  obferved  fuch  duft  to  be 
white,  like  the  earth  left  in  the  diftillation  of  Water, 


elevated  in  It  the  Water  be  evaporated  in  broad,  fhallow,  open 
tiorf°ra'  veffels,  the  refiduum  is  much  lefs  than  when  diftilled 
in  clofe  ones.  Even  the  Spring-waters  which  plenti¬ 
fully  incruftate  tea-kettles  with  a  ftony  matter,  leave 
little  or  no  earth  on  being  boiled  away  with  a  large 
furface  expofed  to  the  air. 

Marks  of  The  purity  of  Water  is  judged,  from  its  limpidity, 
and  want  of  fmell  and  tafte  ;  from  its  fparkling  or 
p:  »  emitting  air  bubbles  on  being  poured  into  a  glafs  j 

from  its  comparative  lightnefs  ;  from  its  depofiting 
no  fediment  in  ftanding ;  from  its  foon  growing  hot, 
and  foon  becoming  cold  again,  comparatively  with  other 
waters ;  from  its  being  comparatively  warm  in  winter, 
and  cold  in  fummer ;  from  its  leaving  little  or  no 
refiduum  on  being  evaporated  or  diftilled  ;  from  its 
eafiiy  lathering  with  fope,  boiling  pulfe  tender,  and 
bleaching  linen  white ;  and  from  its  readily  palling 
through  the  body  when  drank.  To  which  may  be 
added,  that  the  beft  Waters  are  thofe  which  run 
through  flinty  or  fandy  groynds9  and  from  eaft  to 


y/eit. 
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Some  have  endeavoured  to  correft  impure  Waters, 
by  boiling,  fuffering  them  to  fettle,  then  decant- 
ing,  and  repeating  thefe  proceflfes  feveral  times  ? 
by  fuffering  the  Water  to  purefy,  then  decanting 
§fid  putrefying  it  again :  by  boiling  it  with  waffled 
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fand,  and  afterwards  filtering:  by  boiling  it,  and  Water 
after  fettling,  adding  a  little  Spirit  of  Vitriol :  by  1 

analyfing  the  Water  fo  as  to  difcover  the  offending 
matter,  and  then  precipitating  that  matter  by  its  con¬ 
traries.  This  lad  method  appears  to  be  the  bed  and 
mod  effectual.  — -  With  regard  to  the  prefervation  of  preferva. 
Water,  open  wooden  vedels  fbould  never  be 
ployed  for  that  ufe ;  for  in  thele  it  foon  corrupts.  aters‘ 
In  glafs  vedels,  well  corked  down  and  cemented, 
good  Water  will  keep  for  ages.  A  fmall  addition 
of  Spirit  of  Vitriol  or  Spirit  of  Nitre  will  preferve 
Water  from  putrefaction  :  at  the  time  of  ufing,  the 
acid  may  be  faturated  and  rendered  innocent  by  a 
little  Salt  of  Tartar,  See  page  394. 
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Of  VEGETABLES  in  general . 

fr 

VEGETABLES  are  bodies  of  a  regular  organic 
ftrufture,  analogous  in  fome  degree  to  tha£ 
of  animals.  They  are  furnifhed  with  a  variety 
of  veffels  for  receiving,  tranfmitting,  perfpiring  dif¬ 
ferent  fluids  ;  with  organs  by  which  the  aliment  they 
imbibe  from  the  earth,  from  water,  or  from  the  air, 
is  changed  into  new  forms,  into  juices  peculiar  to  par¬ 
ticular  plants.  No  art  can  prepare  or  extract  from 
t:he  fubftances  by  which  vegetables  are  fupported, 
prod u6b  in  any  refpeft  fimilar  to  thofe  elaborated  in 
the  bodies  of  vegetables  themfelves.  Diffimilar  plants, 
nourifhed  by  one  and  the  fame  foil,  fcill  preferve  their 
fpeciiic  differences,  not  only  in  their  external  form, 
but  in  their  intrinfic  qualities. 

gitleven-  There  are,  however,  very  confiderable  differences 
lityirfrom”  ^  quality  pf  cne  and  the  fame  plant,  from  the 
foil’  cii-  foil?  climate,  feafon,  and  other  like  circumftances. 
pate,  T  he  finer  aromatic  herbs,  naturally  produced  in  dry 
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-fandy  grounds,  if  removed  into  moift  rich  ones,  in¬ 
crease  in  bulk,  but  lofe  greatly  of  their  fragrance, 
as  if  their  aftive  principles  were  exhaufted  in  a 
luxuriance  of  growth  {a).  Immoderately  rainy  fea- 
fons  occafion  a  like  alteration  without  change  of  foil. 
The  mtenfeiy  bitter  Colocynth,  a  native  of  Perfia, 
almofc  entirely  lofes  its  bitternefs  when  raifed  on  our 
hotbeds,  and  grows  to  ten,  fifteen,  twenty  times  its 
natural  fize  (b 

When 
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(a)  Exhaufted  id  a  luxuriancy  of  growth.]  It  is  a  common  obfer- 
vation,  that  trees  which  fpread  luxuriantly  into  branches,  bear  little 
fn  ait  in  companion  of  thofe  of  the  fame  kind  which  are  lefs  exuberant  : 
hence  art,-  by  hunting  their  growth,  increafes  their  fertility,  and  at 
the  fame  time  improves  the  quality  of  the  fruit.  Mr.  du  Humel  fup- 
poies,  with  great  probability,  that  the  improvements  made  by  grafting 
proceed  wholly  from  the  check  given  to  the  increaie  of  the  woody  part ; 
and  hence  he  infers,  that  the  belt  bearing  trees  mult  be  thofe  where  the 
graft  is  fo  remote  from  the  nature  of  the  hock,  as  to  be  but  juft  fupported 
or  kept  alive  by  it. 

(b)  Spontaneous  'vegetables.]  A  due  attention  to  the  circumftances 
in  which  particular  vegetables  are  fpontaneoully  produced,  leads  direft- 
ly  to  the  lure  and  fuccefsful  means  of  cultivating  them  by  art.  Lin¬ 
naeus  jultly  obferves  (in  a  curious  paper  upon  this  fubje£l  in  the  firft 
volume  of  the  Swedifh  A6ls)  that  the  dire&ions  given  in  many  books 
of  gardening  are  founded  in  empyricifm  or  random  praflice  ;  and  that 
it  is  from  wild  plants  alone  that  a  rational  method  of  culture  can  be 
deduced  j  that  all  plants  grow  lomewhere  wild,  and  that  the  bulinefs 
pf  art  is  to  imitate  their  natural  climate.  By  climate  is  underftood  the 
joint  concurrence  of  earth,  air,  water,  and  heat. 

The  earths  or  foils  in  which  vegetables  grow,  are  far  from  being  the 
fimple  bodies  mentioned  under  that  head  in  the  foregoing  part  :  they 
are  compounded  of  all  the  kinds  of  mineral  earths,  and  of  that  into 
which  animal  and  vegetable  fubftances  themfelves  are  relblved  by  pu- 
trefa£lion,  blended  together  in  various  proportions.  They  may,  ne- 
verthelefs,  be  commodioully  ranged,  in  regard  to  the  prefent  view,  into 
four  clafles,  according  to  the  particular  ingredient  which  prevails  in 
the  compofition  :  (1.)  Ciayie,  (2.)  chalky,  (3.)  landy,  including  thofe 
which  abound  either  with  fand  itfelf,  or  with  fuch  other  earthy  or 
ftony  particles  as  do  not  in  the  leaft  imbibe  or  are  affefted  by  water  j 
and  (4.)  black  vegetable  and  animal  mould.  Each  of  thefe  foils  pro¬ 
duces  plants  peculiar  to  itfelf,  and  which  degenerate  or  perdh  in  others. 
It  is  on  Tandy  hills  that  the  Fir  and  other  refinous  trees  attain  to  their 
vigour,  and  died  their  Turpentines  and  Balfams  :  the  Galeopfes ,  as  the 
abovementioned  author  obferves,  are  the  natural  growth  of  black 
earth,  and  die  in  fand,  whilft  Ornithopus  flourilhes  in  fand,  and  perilh.es 
in  a  black  mould. 

Under  air  may  be  included  the  viciftitudes  of  folar  light  diffufed 
throughout  the  atmofphere  5  which  light  Teems  to  affeft  vegetables  in¬ 
dependently  of  heat,  and  in  a  manner  hitherto  inexplicable.  All  plants 
grow  weak  and  /lender  in  the  copfined  air  of  Hot’houfes,  and  much 
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Vege-  When  mineral  Salts  abound  in  the  foil,  they  are  in 
tables,  part  imbibed  by  the  plant,  and  appear  to  be  unfub- 
duable  by  its  digeitive  powers.  Hence  vegetables 

produced 

and  much  more  fo  if  the  folar  light  is  excluded.  Plants  whofe  flowers 
are  naturally  the  moll  odoriferous,  if  raifed  in  a  perfectly  dark  place 
■with  all  the  advantages  of  warmth,  moifture,  &c.  either  do  not  flower 
at  all,  or  bring  forth  flowers  which  have  hardly  any  fmell.  The  Jaf- 
mine  tree,  whilft  it  covers  the  outfide  of  a  wall  with  its  fragrant  flowers, 
is  not  obferved  to  produce  a  Angle  one  upon  fuch  branches  as  have 
forced  their  way  within,  even  into  a  warm,  an  airy,  and  a  light  room. 
High  hills  in  different  parts  of  the  world,  the  Lapland  crags,  the 
Alps,  Olympus,  and  Ararat,  bring  forth  fimilar  plants,  many  of  which 
are  never  met  with  in  lower  grounds.  Thefe  plants  grow  extremely 
quick,  nature  making  amends  for  their  fhortnefs  of  fummer,  by  a  con¬ 
tinual  agitation  and  renewal  of  air :  they  are  fmall,  but  loaded  with 
innumerable  feeds.  Removed  into  gardens,  they  grow  more  flowly  to 
a  larger  fize,  but  abort,  or  produce  little  fruit. 

River,  ftagnant,  fpring,  and  fea-waters,  and  watery  and  dry  foils, 
have  each  their  peculiar  plants  :  fucculent  plants  rot  from  the  quantity 
of  water  which  many  others  require.  It  is  obfervabie,  however,  that 
land  as  well  as  aquatic  vegetables  may  be  raifed  and  fupported  for  a 
length  of  time,  by  placing  the  little  roots,  wafned  clean  from  earth, 
in  water  alone.  It  feems  as  if  water  and  air,  or  the  contents  of  waters 
and  of  the  atmofphere,  were  univerfally  the  immediate  matter  which 
aftords  aliment  to  vegetables  ;  as  if  the  earth  ferved  only  as  a  matrix 
for  vegetables  to  keep  them  firm,  and  to  preferve  moifture  about  the 
roots  j  as  if  the  difference  of  foils  confifted  wholly  in  their  being  more 
or  lefs  foft  or  compact,  fo  as  to  be  eafily  or  difficultly  penetrated  by  the 
tender  roots,  and  in  their  more  or  lefs  readily  imbibing  and  effectually 
retaining  water.  Thus  clay  abforbs  water  very  flowly  and  difficultly, 
its  particles  expanding  in  proportion  as  they  are  moiftened,  fo  as  to  pre¬ 
vent  the  further  progrefs  of  the  liquor  :  if  water  be  poured  into  a  cavi¬ 
ty  made  in  a  lump  of  dry  clay,  great  part  of  it  evaporates  without  be¬ 
ing  foaked  in.  Chalk  on  the  other  hand  very  quickly  imbibes  water, 
tranfmits  it  to  every  part  of  the  mafs,  and  does  not  eafily  let  it  go  3 
whilft  fand  fuffers  it  to  percolate  inftantaneoufly  through  the  interftices 
of  the  grains,  without  imbibing  any  into  its  fubftance. 

W  ith  regard  to  heat,  the  plants  of  the  torrid  zone  require,  according 
to  Linnaeus,  between  the  fiftieth  and  fixtieth  degree  of  Fahrenheit’s 
thermometer ;  thole  of  the  temperately  warm,  as  the  fouthern  parts  of 
Europe,  the  Cape,  Japan,  China,  between  the  thirtieth  and  fortieth  5 
thofe  of  the  temparately  cold,  not  above  thirty-eight.  Thefe  feem  to 
be  nearly  the  mean  degrees  of  heat  of  the  refpeClive  climates.  The 
plants  of  cold  climates  will  not  bear  the  heat  of  warm  ones,  any  more 
than  thofe  of  the  warm  can  fupport  the  cold :  fome  of  the  Cape  plants 
in  the  heat  of  the  torrid  zone,  grew  at  firft  amazingly,  but  loon  after 
they  loft  their  leaves,  and  were  difficultly  kept  alive.  In  this,  however, 
there  is  a  confiderable  latitude  :  plants  may  be  raifed  in  a  climate  not 
their  own,  provided  the  difference  is  not  very  great  j  by  degrees  they 
become  as  it  were  naturalized  to  it  3  if  once  they  have  produced  feeds, 
thefe  feeds  are  much  lefs  apt  to  mifcarry,  and  produce  hardier  plants 
than  fuch  as  are  brought  immediately  from  their  native  country.  To¬ 
bacco* 
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produced  in  nitrous  grounds,  or  in  fuch  as  have  been  Vegb- 
largely  dunged,  are  often  found  to  participate  of  tables 
Nitre  *  and  thofe  on  the  fea-coafts,  of  marine  Salt,  1  “ 


though 


fcacco,  from  feeds  of  our  own  growth,  ripens  a  month  fooner  than 
fuch  as  is  raifed  from  foreign  feeds. 

It  was  by  following  nature,  that  the  ingenious  botanift  above-men¬ 
tioned  has  been  fo  fuccefsful  in  bringing  up  the  vaft  variety  of  plants 
that  have  fallen  under  his  care.  The  rubus  caule  unifloro  foliis  ternatis 
was  fome  time  ago,  he  tells  us,  thought  incapable  of  being  raifed  about 
Stockholm,  till  attention  to  its  natural  climate  taught  to  keep  it  cover¬ 
ed  with  fnow  during  the  winter  and  great  part  of  the  Ipring.  Mufa, 
the  molt  fpecious  plant  in  nature,  had  flood  near  an  hundred  years  in 
the  Dutch  botanic  garden,  and  could  not  be  made  to  blow :  on  con- 
fidering  that  its  native  country  is  Surinam,  where  the  weather  is  dry 
for  one  half  year  and  rainy  next,  it  was  kept  long  without  water,  and  af¬ 
terwards  kept  watered  abundantly  :  it  now  flowered,  and  perfected  its 
fruit ;  and  by  the  fame  management  another  Mufa  was  made  to  flower 
the  next  year. 

He  obferves,  that  we  can  eafily  imitate  nature  in  regard  to  earth, 
water,  and  the  degree  of  heat  3  and  willies  we  could  equally  imitate 
her  in  the  renewals  and  agitations  of  air.  This  alfo  it  is  in  the  power 
of  art  to  effe6l.  The  principle,  that  warm  air  afcends  above  cold, 
affords  means  of  obtaining  conllant  changes  and  fucceflions  of  air 
wherever  there  is  warmth  and  cold. 

Dr.  Hales  has  applied  this  principle  to  the  improvement  of  common 
hotbeds.  If  an  aperture  is  made  in  the  top  of  one  end  of  the  frame, 
and  at  the  bottom  of  the  other,  and  a  defcending  pipe  inferted  into 
this  laft,  a  ffream  of  frelh  air  will  pafs  continually  over  the  furface  of 
the  bed.  This  air  may  be  warmed  before  its  admiflion,  by  carrying  the 
pipe  that  conveys  it  through  the  hot  dung. 

What  is  here  effe£led  by  the  heat  of  dung,  may  be  done  in  hot-houfes 
by  that  of  fire.  A  pipe  heated  by  the  fire,  and  reaching  to  a  confide- 
rable  height  in  the  houfe,  will  occafion  a  continual  circulation  of  the 
air  in  the  houfe,  that  which  is  warmed  in  the  pipe  afcending,  whilll  the 
colder  air  at  the  bottom  comes  in  to  fupply  its  place,  and  receiving 
warmth  from  the  tube,  afcends  in  like  manner,  and  this  uninterrupted¬ 
ly  whilll  the  heat  continues.  If  the  lower  part  of  the  pipe  is  made  to 
communicate  with  the  external  air,  it  will  bring  in  frelh.  If  the  fire¬ 
place  opens,  immediately  or  by  a  pipe,  into  the  houfe,  the  colder  part  of 
the  air  at  the  bottom  will  pafs  off  through  the  fire  (for  fire  requires  a  large 
quantity  of  air  for  its  fupport,)  whilll  frelh  air  is  brought  in  and  warm¬ 
ed  by  the  other  pipe. 

Stronger  and  more  fudden  agitations  of  air,  fufficient  to  raife  a  mo¬ 
derate  wind  among  the  plants,  may  be  obtained  occafionally  by  mechanic 
impulfe.  I  have  made  the  outer  and  inner  doors  of  the  room,  with  a 
proper  cavity  between  them,  ferve  for  a  ventilator,  the  cheek  which 
bounds  the  cavity  on  one  fide  being  made  of  a  circular  curvature,  that 
the  inner  door,  in  its  motion  backwards  and  forwards,  may  fit  clofe 
to  it  all  the  way.  The  inner  door  is  furnilhed  with  a  valve  at  bottom, 
which  on  pulling  the  door  backwards  receives  a  part  of  the  air  of  the 
houfe  into  the  cavity,  and  with  another  at  top,  by  which,  on  pulhing 
£he  door  forwards,  the  air  is  forced  out  again  with  llrength  enough  to 
give  a  confiderable  lhake  to  almolt  all  the  plants  in  a  large  hot-houfe. 
TJie  outer  door  alfo  is  furnilhed  with  valves,,  through  which,  by  a  few 
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Vege-  though  no  marks  of  either  of  thofe  Salts  can  be  dif- 
tables,  covered  in  other  plants  of  the  fame  Ipecies  raifed  in 
different  foils  (c).  From  inattention  to  this  circum- 
ftance,  fome  of  thofe  who  called  chemiftry  in  aid  for 
the  examination  of  vegetables,  have  erroneoufly 
afcribed  to  all  the  plants  of  one  fpecies,  faline  in¬ 
gredients  which  had  been  cafually  abforbed  by  an 
individual. 

and  age.  Plants  differ  likewife  remarkably  in  their  quality  at 
different  periods  of  their  growth.  Thus  fundry  roots, 
which  examined  early  in  the  fpring,  are  found  to  be 
highly  aromatic  ( d)y  become  lefs  and  lefs  fo  in  pro¬ 
portion 

reciprocations  of  the  inner  door,  the  external  air  is  plentifully  pumped 
in,  or  the  internal  air  driven  out,  all  the  valves  being  made  to  open 
occafionally  outwards  or  inwards,  and  fecured  on  either  fide  with 
buttons. 

(c)  Vegetables  imbibe  Salts  from  the  foil.]  Henckel,  in  his  Flora  fa- 
turnizans ,  carries  this  point  fo  far,  as  to  fuppofe  that  plants  growing 
about  mines  or  in  metallic  countries,  abforb  from  the  earth  particles  of 
the  feveral  metals  whofe  ores  are  there  to  be  met  with,  and  that  plants 
are  fometimes  thus  naturally  impregnated  with  Silver  and  with  Gold, 
as  well  as  with  the  bafer  metals,  and  with  the  poifonous  metallic  body 
Arfenic.  He  mentions  feveral  fabulous  ftories  in  proof  this  opinion. 
There  is  not  one  well  attefted  example  of  any  metallic  fubftance  being 
difcovered  in  vegetables,  except  Iron ;  of  which  a  minute  portion  has 
been  found  in  all  the  vegetable  matters  that  have  been  examined  with 
that  view,  whatever  kind  of  foil  they  were  produced  in.  See  p.  in. 

The  fame  celebrated  chemift  imagines,  that  roots  or  feeds  planted  in 
earths  that  have  been  impregnated  with  colouring  matters,  will  imbibe 
the  colour,  and  tranfmit  it  unaltered  to  the  flowers.  This  alfo  is  ex¬ 
tremely  queftionable.  If  the  Hems  indeed  of  fundry  white  flowers,  as 
the  Lily,  be  placed  in  certain  coloured  liquors,  as  the  red  or  purple 
juices  of  berries,  fo  much  of  the  juice  is  faid  to  arife  in  a  few  hours 
through  the  ftem  into  the  veflels  of  the  flower,  as  to  variegate  it 
with  ftreaks  of  its  own  colour.  But  when  the  plant  is  taken  entire, 
and  its  roots  fet  in  the  fame  coloured  liquors,  the  flower  receives  from 
them  no  vifible  tinCture  :  the  colouring  matter  in  one  cafe  palling  barely 
through  the  tubulous  ftem,  whilft  in  the  other  it  palfes  through  the 
whole  vafcular  fyftem,  and  is  changed  and  aflimilated  by  the  digeftive 
powers  of  the  plant. 

(d)  Roots ,  in  fpring .]  The  roots  of  plants  have  been  generally  fup- 
pofed  to  be  in  their  greateft  degree  of  perfection  in  the  autumn,  when 
the  leaves  begin  to  fall  off :  but  this  appears  rarely,  if  ever,  to  be  the 
cafe.  Thus  much  feems  univerfally  to  obtain,  that  when  plants  have 
run  up  to  flower,  the  roots  prove  much  weaker  in  fmell  and  tafte,  and 
their  juices  more  crude  and  watery  than  before  that  period  ;  that  after 
flowering,  the  roots  of  annual  and  biennial  plants  continue  to  grow 
more  and  more  effete  till  they  perifh  ;  and  that  thofe  of  perennials  do 
pot  recoyer  their  vigour  till  the  enluing  fpring  ;  it  is  when  the  root  is 

going 
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portion  as  the  leaves  and  ftalks  arife:  the  leaves  in  Vege- 
the  mean  time  grow  ftronger  and  ftronger,  till  the  tables. 
flowers  are  ready  to  burft  forth,  and  then  begin  to v — 
lofe  of  their  fragrancy,  as  if  the  finer  and  more  grateful 
parts  were  tranlmitted  to  the  flowers  and  feeds.  How 
different  are  the  common  culinary  herbs  at  different 
ages  ;  and  fruits  in  their  different  Hates  of  maturity. 

NATIVE  PRINCIPLES  of  VEGETABLES. 

THE  fubftances  naturally  contained  in  vegetables.  The  native 
and  feparable  from  them  by  art,  are,  (1.)  Gum,  principles 5 
(2.)  Refin,  (3  J  a  fubtile  Oil,  (4.)  Camphor,  (5.) 
a  grofs  Oil,  and  (6.)  a  faline  matter  •,  together  with 
(7.)  Phlegm  or  Water,  intimately  blended  with  thefe, 
and  which  ferves  as  a  vehicle  to  dilute  and  fit  them  for 
circulation;  and  (8.)  an  earthy  fubftance,  which  is 
the  bafis  of  all  vegetable  bodies,  the  principle  on 
which  their  firmnefs  and  folidity  depends. 

Gums  are  infipid  and  inodorous  fubftances,  foluble  Gum, 
in  water  into  a  vifcous  or  glutinous  liquid,  not  a£ted 
upon  by  vinous  fpirits  or  by  Oils  (e)y  not  volatile 

#  in 

;  ■ 

going  to  pufti  forth  its  firft  leaves,  that  it  is  ftrongeft  in  medicinal  as 
well  as  vegetative  power.  Whether  biennial  roots  are  raoft  vigorous  at 
the  falling  of  the  firft  year’s  leaves,  or  the  lhooting  of  the  next,  is  not 
quite  fo  clear. 

The  mod  perfect  ftate  of  the  leaves  of  plants  is  faid  to  be  juft  before 
the  appearance  of  the  flower.  This  rule  is  alfo  very  far  from  being- 
general  :  perhaps  it  holds  principally,  if  not  folely,  in  the  herbaceous 
plants,  or  thofe  which  die  to  the  ground  in  winter.  The  leaves  of 
Mint,  and  fundry  other  aromatic  herbs,  difcover  in  the  fpring  very 
little  of  the  ftrong  flavour  by  which  they  are  fo  eminently  diftinguifhed 
in  their  more  advanced  ftate  ;  whilft  on  the  contrary,  thofe  of  the  Sweet- 
briar,  and  fome  other  odoriferous  fhrubs,  lofe  much,  before  they  flower, 
of  the  fragrance  which  they  had  in  the  fpring.  The  young  buds  or 
rudiments  of  the  leaves  of  the  black  poplar  tree  have  a  ftrong  fragrant 
|  fmell  approaching  to  that  of  Storax,  and  yield,  on  a  chemical  analyfis, 
a  refinous  extract  not  greatly  different  from  that  valuable  exotic  Refin  : 
by  the  time  that  the  leaves  have  attained  to  their  full  growth,  their  fra¬ 
grance  is  exhaufted.  The  fineft  Tea,  according  to  the  accounts  of 
travellers,  is  the  earlieft  leaves  of  the  Shrub,  gathered  whilft  they  are 
young;  thofe  which  l’ucceed  them,  and  the  firft  ones  when  grown  old, 
having  lefs  and  left  of  the  admired  flavour. 

(<?)  Gums  n'it  aEied.  upon  by  Oils.']  Though  pure  dry  Gums  are  not 
mifcible  wiih,  or  in  the  leaft  affe£ted  by  Oils,  yet  when  fattened  with 
water  into  a  mucilage  qr  thick  liquid,  they  unite  eafily  by  triture  or 
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Native  in  the  heat  of  boiling  water,  not  fufible  or  inflam- 
Princi-  mable  in  the  fire.  They  are  commonly  called  Mucila - 
ples.  ges  when  fattened  with  water,  or  when  confidered  as 
blended  with  the  other  principles  of  vegetables ;  and 
Gums ,  when  feparated  in  a  pure  folid  dry  flate. 

Refins.  Resins  are  foluble  in  vinous  fpirits  and  in  Oils, 
not  adted  upon  by  water,  not  volatile  in  the  heat  of 
boiling  water,  fufible  in  a  fmall  degree  of  heat,  and 
readily  inflammable  on  the  contact  of  any  flaming 
or  ignited  body  :  of  themfelves  they  have  no  fmell ; 
but  they  often  retain,  or  have  induflrioufly  preferved 
in  them  a  part  of  the  odorous  principle,  and  are 
neverthelels  looked  upon  as  pure  Re  fins.  In  their 
liquid  flate  they  are  called  Balfams ,  and  when  com¬ 
bined  with  any  conilderable  portion  of  Gum,  Gummy - 
rejins. 

Effential  The  Subtile  Oils  are  fapid  and  odorous,  foluble 
°ll>  in  Spirit  of  Wine,  mifcible  with  the  grolfer  Oils, 
not  mifcible  with  water,  totally  volatile  in  the  heat  of 
boiling  water,  very  readily  inflammable.  It  is  in  thefe, 
that  the  odours  of  almofl  all  vegetables,  and  of 
many  the  tafles,  alfo  refide ;  whence  they  are  called 
EJj'ential.  The  Oil  itfelf  however  is  not  the  imme¬ 
diate  principle  of  fmell :  it  contains  a  far  more  fub- 
tile  fubftance,  of  which  the  Oil  is  only  the  matrix, 
on  which  the  fmell  wholly  depends,  and  whofe  par¬ 
ticular  nature  is  wholly  unknown.  If  an  odorous 
Oil  be  expofed  for  a  length  of  time  to  the  air,  it  will 
almofl  entirely  lofe  its  fmell  without  fuffering  any 
confiderable  diminution  of  its  weight  (/). 

Camphors 

agitation,  with  Oils  both  expreffed  and  diddled,  into  a  milky  or  bu- 
tyraceous  compound  5  which  may  be  largely  diluted  with  water,  with¬ 
out"  any  reparation  of  the  Oil  and  Gum.  From  this  property  of  Gum, 
we  are  enabled  to  mingle  oily  and  refinous  bodies  with  watery  liquors 
for  medicinal  ufe,  more  effe&ually  than  by  any  other  means  as  yet 
difcovered. 

(f)  Odorous  Oils  lofe  their  odour  in  the  air.~\  Their  fmell  is  likewife 
in  great  meafure  imbibed  by  water  :  on  agitating  the  Oil  repeatedly 
with  frefn  parcels  of  water,  nearly  all  its  fmell  will  be  by  degrees 
communicated  to  the  aqueous  fluid,  without  much  lofs  of  the  fubftance 
of  the  Oil.  This  fubtile  odoriferous  principle  is  called  by  Boerhaave 
Spirit  us  redlor ,  or  the  prefiding  Spirit  of  plants. 
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Camphors  are  folid  concretes,  foluble  in  vinous  Native 
fpirits,  in  Oils,  and  in  mineral  acids,  particularly  Princi- 
the  nitrous,  not  adted  upon  by  water,  totally  vo-  ples. 
latile  in  the  heat  of  boiling  water,  eaflly  fufible, 
highly  inflammable,  fubliming  unchanged  in  clofe  amp  01  * 
velfels,  without  leaving  any  feces..  Their  folubility 
in  Aqua  fortis,  and  their  totally  ariflng  not  only  in 
diftiilation  with  water,  but  when  committed  to  the 
Are  without  any  addition,  readily  diftinguilh  them 
from  Reflns  and  coagulated  Oils,  with  which  they  have 
often  been  confounded.  They  have  always  a  ftrong 
pungent  frnell,  refembling  that  of  the  fubjedt,  and 
do  not  lofe  their  frnell  like  eflential  Oils,  but  retain 
it  fo  long  as  any  of  the  Camphor  itfelf  remains  un- 
exhaled. 

The  Gross  Oils  are  inflpid  and  inodorous,  notExprefled 
mifcible  with  water  or  with  vinous  fpirits,  but  readily  0lis> 
with  eflential  Oils,  not  volatile  in  the  heat  of  boiling 
water,  inflammable  in  the  Are,  Thefe  are  ufually 
extracted  by  expreflion,  and  hence  diftinguiflied  by 
the  name  of  ExpreJJed  or  ExpreJJible  Oils . 

The  native  Salts  of  vegetables  have  the  general  Salt, 
charadters  of  faline  bodies,  tafte,  and  folubility  in 
water :  fome  diflolve  likewife  in  Spirit  of  Wine. 

They  are  of  different  kinds,  fweet,  auftere  and  acid ; 
but  never  alcaline,  all  alcaline  Salts  being  creatures 
of  art. 

Gums  and  Mucilages  are  found  in  greater  or  lefs 
quantity  in  all  the  vegetables  that  have  been  examined. 

The  Oils  and  Salt  are  in  many  deficient,,  or  in  fo 
fmall  proportion  as  not  to  be  feparable  from  the 
other  principles  but  by  a  deftrudtive  analyfls,  by  a 
degree  of  fire  which  deftroys  the  texture  of  the  plant, 
and  all  its  native  qualities.  No  eflential  Oil,  and 
much  lefs  a  Camphor,  is  to  be  expedted  from  inodo¬ 
rous  vegetables ;  and  no  confiderable  quantity  of 
faline  matter  from  any  but  thofe  which  are  manifeftly 
very  fweet  or  very  acid. 

Vegetables  when  arrived  at  perfedt  growth,  are  fub-  Juices  na- 
jedt,  like  animals,  to  fpontaneous  ruptures  of  the^W^* 
veflels,  and  an  effufion  of  their  contents,  and  to 
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Native  more  profufe  difcharges  on  being  wounded.  The' 
Princi-  various  Gums,  Refins,  Balfams  and  gummy  Refine, 
brought  from  abroad  for  medicinal  or  mechanic  ufes, 
are  the  natural  juices  of  herbs,  fhrubs  and  trees, 
exuding  in  the  warmer  climates,  fpontaneoufly  or  from 
incifions.  Many  of  thefe  kinds  of  produ&s  may  be 
collected  alfo  in  our  own  country.  Thus,  the  Cherry 
and  the  Plum-tree  bleed  in  fummer  a  glutinous  fluid, 
which  on  the  exhalation  of  its  aqueous  part,  con¬ 
cretes  into  a  folid  Gum  *  and  thus  the  Pine  and 
the  Fir  flied  their  balfamic  or  oily  and  refinous 
juices.  Our  Poppies  bleed  Opium  from  their  heads* 
Angelica,  Mafterwort,  Lovage,  &V.  aromatic  Gum* 
my-refins  from  their  roots. 

The  active  principles  of  vegetables  are  feparabk 
more  effe&uaily  and  more  perfectly  by  art,  not  only 
from  the  grofs  earthy  matter,  but  from  admixtures  of 
one  another.  As  gummy  and  faline  fubflances  dif* 
folve  in  water,  they  may  be  extracted  from  all  the 
plants  that  contain  them,  by  infufion  in  that  men- 
ftruum ;  and  in  like  manner,  effential  Oils  and  Refins 
are  got  out  by  vinous  fpirits :  where  oily  and  refinous 
matters  are  in  large  proportion,  they  are  fometimes 
feparable  from  the  fubjedt  by  boiling  it  in  water, 
the  Oil  or  Refin  melting  out  by  the  heat,  and  arifing 
to  the  furface,  indiffoluble  in  the  aqueous  liquor :: 
effential  Oils  and  Camphor,  which  exhale  in  the  heat 
of  boiling  water,  may  be  colledted  in  the  watery 
vapour,  pure  from  all  the  other  principles  of  the 
plant.  By  thefe  operations,  the  native  juices  of  all 
vegetables,  the  principles  in  which  their  fmell,  their 
tafte,  their  medicinal  a&ivity,  and  their  colours  (g) 

refide. 


Extracted 
by  art. 


(g)  Colours .J  Though  many  vegetables  give  out  their  colours, 
along  with  their  fmells  and  taftes.,  to  watery  or  to  fpirituous  menftrua,  or 
to  both  $  there  are  not  a  few  whole  colour  is  extracted  neither  by  one 
nor  by  the  other,  nor  by  a  mixture  of  the  two the  blue  flowers  of 
Cyanus  for  inftance.  And  indeed  of  the  greater  part  of  vegetable 
colours  it  is  hard  to  fay  whether  they  depend  upon  a  refinous  or  a 
gummy  matter,  or  on  fome  diftintt  principle. 

Water  impregnated  with  certain  laline  fubflances  extra61s  the  colour¬ 
ing  matter  of  fundrv  vegetables  more  efle&uaUy  than  pure  water  could 

do  * 
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refide,  are  obtained  unaltered :  the  plant  ftill  pre-^  Native 
ferves  its  original  form  and  ftru&ure,  though  robbed  Prince 
of  all  its  peculiar  qualities,  ples. 


I.  GUMS  and  RESINS, 

WHEN  Reims  or  eflential  Oils  are  intimately  Gtnvis 
blended  with  gummy  and  faline  matter,  as  and  Re- 
they  generally  are  in  vegetables,  a  part  of  the  Refin  SINS* 
or  Oil  will  difiolve  in  water  along  with  the  Gum, '  v  a 
and  a  part  of  the  Gum  will  diffolve  in  Spirit  of  Tir.aures 
Wine  along  with  the  Refin.  Hence  fpirituous  tine-  ^smfu^ 
tures  made  from  plants  are  not  purely  refinous,  but 
contain  a  part  of  their  mucilage,  whilft  watery  in- 
fufions  participate  of  the  Refin  and  Oil,  and  confe- 
quently  of  the  tafte,  fmell,  and  medicinal  virtue, 
redding  in  thofe  principles.  There  is  fcarcely  any 
vegetable,  however  refmous,  that  does  not  give  out 
fome  part  of  its  virtue  to  water, 

If  plants  be  infufed  or  boiled  in  water  till  that  pnre  refi- 
menltruum  has  extracted  all  it  is  capable  of  doing,  nou$  tinc= 
and  afterwards  digefted  in  Spirit  of  Wine,  the  fpiri-  tUies' 
Vol.  L  E  e  tuous 

do  :  2  fubfequent  addition  of  certain  other  Salts  renders  it  incapable 
of  keeping  in  diffokition  thofe  particles  which  it  had  before  taken  op, 
and  which  of  courfe  mud  now  fettle  by  degrees  to  the  bottom.  Thus, 
if  to  a  yellow  deco<5fiori  of  Turmeric  or  a  red  one  of  madder  roots* 
made  in  a  watery  folution  of  fixed  alcallne  Salt,  we  add  a  proper  quan¬ 
tity  of  folution  of  Alum  ;  the  yellow  particles  of  the  one  and  the  ied 
of  the  other  will  feparate  and  fubfide,  and  leave  the  liquor  clear,  At 
the  fame  time,  the  acid  of  the  Alum  being  abforbed  by  the  alcaline 
Salt,  the  aluminous  earth  falls  down  with  the  colouring  fnatter,  and 
dilutes  and  brightens  the  colour.  Thefe  kinds  of  preparations  are 
commonly  called  Lakes. 

On  what  principle  the  tinging  matter  is  here  precipitated  is  not 
known.  It  leems  as  if  the  tinging  particles  themfelves  had  fuffered  art 
Alteration  from  the  action  of  the  two  Salts  j  for  though  the  liquor  re¬ 
maining  after  the  precipitation  (which  is  no  other  than  a  folution  of 
vitriolated  Tartar)  gains  no  colour  from  the  Lake*  it  extracts  a  fuffi- 
ciently  deep  tincture  on  digefting  it  with  a  frefh  parcel  of  the  fubieSt 
V/hich  the  Lake  was  made  from. 

Solution  of  Alum  precipitates  likewife  many  vegetable  colours  that 
have  been  extracted  by  water  alone  *  and  in  this  cafe  alfo,  a  part  of  the 
earth  of  the  Akim  falls  down  along  with  the  colouring  particles.  On 
^vhat  foundation  this  happens  we  do  not  know.  The  whole  affair  re¬ 
quires  a  more  thorough  examination  than  has  hitherto  been  bestowed 
upon  it. 
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Gums  tuoiis  tincture  thus  obtained,  will  be  merely  refinous  • 
and  Re-  thefe  kinds  of  tindtures  made  from  odoriferous  or 
aromatic  vegetables,  have  generally  little  flavour  of 
the  fubjedb,  the  more  fubtile  part  of  the  Refin,  or 
eflential  Oil,  being  either  previoufly  diflblved  by  the 
water  along  with  the  gummy  or  laline  matter,  or 
Pure  ram- diflipated  during  the  boiling.  —  In  like  manner,  if 
w.y  infufi-  Spirit  of  Wine  be  applied  at  firft,  it  will  diflolve  the 
Refrn  and  the  Oil,  and  leave  undifiblved  a  part  of 
the  Gum  or  Mucilage,  which  may  now  be  extradted 
by  wrater,  pure  from  any  other  principle,  perfedtly 
infipid  and  inodorous. 

The  watery  extradtions  from  vegetables  are  named 
infiifions  or  decoctions ,  according  as  they  are  prepared 
by  macerating  or  infilling,  or  by  boiling  the  plant 
in  the  water :  the  fpirituous  are  named  tinffiures, 
offences ,  or  elixirs ,  according  as  they  have  a  lefs  or 
greater  degree  of  confiftence,  or  are  lefs  or  more 
loaded  with  the  foluble  parts  of  the  fubjebt ;  when  as 
thick  as  the  native  balfams  or  refinous  juices,  they 
are  called  fpirituous  balfams .  The  method  of  making 
thefe  preparations  is  too  familiar  to  require  any  ex¬ 
planation  in  a  wotk  of  this  kind:  what  fubftances 
are  adapted  to  one  or  the  other  treatment,  .will  ap¬ 
pear  from  the  examination  of  particular  bodies  in 
the  following  fediions.  We  ihall  here  only  obferve 
in  general,  that  though  vinous  fpirits  extradl  the 
odorous  part  of  vegetables  far  more  perfedtly  than 
water,  yet  the  fpirituous  tindture  difcovers  frequently 
lefs  fmell  than  the  watery  infufion,  the  fpirit  feeming 
to  cover  or  conceal  the  fmell ;  that  both  water  and 
fpirit  diflolve  moil  readily  the  flner  and  more  grate¬ 
ful  parts  of  plants  *,  that  heat  promotes  the  adlion 
of  both  menftr.ua,  and  enables  them  more  fpeedily 
to  take  up  along  with  thofe,  the  grofler  and  more 
ungrateful  matter.  If  Sena,  for  inftance,  be  infufed 
in  cold,  or  for  a  little  time  in  warm  v/ater,  the  liquor 
will  purge  far  more  mildly  than  an  infufion  made  in 
hot  water  for  a  longer  time,  though  both  infufions 
be  reduced  to  the  fame  degree  of  fhength,  in  regard 

to 
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to  the  quantity  of  matter  diflolved  in  them,  by  a  Gums 
fuitable  evaporation  of  the  fluid.  and  Re- 

By  totally  exhaling  the  fluid,  the  gummy  or  refl-  sins. 
nous  matter  which  it  had  taken  up  from  the  plant,  is 
obtained  in  a  folid  form  :  thefe  preparations  are  called,  an<T  fpLi- 
not  Gums  and  Refins,  as  not  being  purely  fuch,  but  tuous  ex- 
*watery  and  fpirituous  or  gummy  and  refinous  extracts.  tra<as* 
An  extract  made  by  water,  from  a  plant  that  has  pre- 
vioufly  undergone  the  adion  of  fpirit,  may  properly 
be  called  Gum  or  Mucilage  ♦,  and  one  made  by 
fpirit,  after  water  has  performed  its  office,  may  be  • 
looked  upon  as  a  pure  Refin.  A  pure  Refin  may  be 
procured  alfo  be  evaporating  a  tindure  made  in  fpirit 
at  firft,  till  it  begins  to  grow  thick,  and  then  adding  a 
quantity  of  water:  the  Refin,  indifioluble  in  that 
menftruum,  will  feparate  and  fall  to  the  bottom, 
whilft  the  gummy  parts  before  mixed  with  it,  re¬ 
main  fufpended  in  the  water. 

In  the  making  of  extracts,  it  is  particularly  ne- 
ceflary  to  perform  the  evaporation  with  a  gentle  heat: 
in  many  cafes,  the  liquor  may  at  firft  be  kept  boil¬ 
ing  for  a  time  over  an  open  fire,  but  as  foon  as  the 
matter  begins  to  grow  a  little  thick,  it  mu  ft  be  re¬ 
moved  into  a  gentler  heat,  otherwife  it  will  fcarce  be 
poflible  to  prevent  its  burning  to  the  veflel,  and  con  • 
trading  a  difagreeable  empyreumatic  fmell  and  tafte;  it 
is  now  to  be  placed  in  a  water-bath,  or  rather  poured  into 
fhallow  flat  vefiels,  and  exficcated  in  a  warm  room. 

In  the  making  of  extrads  for  medicinal  ufe,  from  Dra{Hcve, 
draftic  vegetables,  ftrong  boiling  is  oftentimes  of  ad-  getables 
vantage,  as  it  abates  the  violence  of  the  medicine,  j^ei’ed 
and  renders  its  operation  more  mild  and  fafe.  For  m 
this  purpofe,  the  infufion  or  decodion  of  the  fub- 
jed  fliould  be  made  with  a  large  quantity  of  water, 
that  the  liquor  may  be  kept  the  longer  boiling  before 
it  grows  thick :  the  infpiflated  matter  may  likewife 
be  diffolved  afrefh,  and  the  codion  and  infpiflation 
repeated.  By  this  treatment,  great  alterations  are 
made  in  vegetables,  independently  of  the  diffipation 
of  their  volatile  parts.  Afaruiq,  a  ftrong  emetic, 

E  e  2  treated 


420  Vegetables  in  general . 

Gums  with  a  large  quantity  of  water,  yields  an  extrad 
and  He- which  proves  merely  purgative:  if  this  be  diffolved 
SINS-  afrefh,  and  again  inipiffated,  it  lofes  its  purgative,  and 
acquires  a  diuretic  virtue  :  by  a  third  infpiffation,  it  is 
changed  from  a  diuretic  to  a  fudorific.  In  like  man¬ 
ner,  the  violent  emetic  power  of  the  white  Helle¬ 
bore,  and  the  cathartic  of  the  black,  are  mitigated 
or  deftroyed  by  long  co&ion  :  tobacco  from  a  viru¬ 
lent  emetic  and  cathartic,  becomes  a  fafe  pe&oral, 
attenuant  and  anodyne.  The  milder  purgatives  alfo, 
as  Sena  and  Rhubarb,  are  proportionably  weakened 
by  a  like  treatment  {Jo). 

ESSENTIAL  OILS. 

HEN  odorous  vegetables  are  boiled  in  water 
for  any  confiderabie  time,  their  fmell  is  loft 
both  from  the  plant  and  from  the  deco&ion,  the  vo¬ 
latile  Oil,  in  which  the  odour  refides,  being  diftipated 
along  with  the  fteam  of  the  boiling  liquor.  If  the 
vapour  which  exhales,  be  caught  and  condenfed  in 
proper  veffels,  as  the  common  ftill,  the  Oil  feparates 
from  the  diftilled  water,  and  arifes  to  the  furface  or 
finks  to  the  bottom  according  to  its  gravity.  Where 
the  quantity  of  Oil  is  very  final],  it  is  moft  com- 
modioufly  taken  off  with  a  little  Cotton :  where  the 
quantity  is  large,  it  is  parted  from  the  water  by 
means  of  fpout-receivers  and  feparating  glaffes  con¬ 
trived  for  this  ufe. 

S ul) j efts.  Thefe  oils  are  obtainable  only  from  odoriferous  ve¬ 

getables,  but  not  equally  from  all  of  that  clafs,  nor 
proportionably  to  their  degree  of  fragrance.  The 
Violet,  the  Lily,  the  Narciffus,  the  Hyacinth,  and 
feme  other  flowers  of  a  delightful  fmell,  even  the 
damafk  Rofe  itfelf,  fcarcely  yield  a  drop  of  Oil,  un- 

lefs 

(h)  Dr  a  (He  vegetables  correbled.l  The  virulence  of  draftic  vegeta¬ 
bles  is  undoubtedly  deftroyed  oivabated  by  long  continued  boiling  ;  but 
that  by  this  procels  they  acquire  the  excellent  diuretic,  peftoral,  ape¬ 
rient  and  other  virtues  aicribed  to  them  by  feme  of  the  ehemifts,  is 
not  quite  io  certain.  Whatever  may  be  in  this,  the  preparations  are 
by  no  means  fit  for  general  ufe,  as  it  is  impdliblc  to  adjuil  them  to  any 
Hand  a  id  in  point  of  itrength. 
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lefs  fome  hundred  weights  are  committed  to  the  Essem- 
operation  at  once  :  from  fuch  quantities  I  have  feen,  tial 
in  Italy,  a  little  Oil  obtained  from  them  all.  Oils. 

Efiential  Oils  may  be  confidered  as  little  other  than  \ — 
fubtile  liquid  Refins  or  Balfams.  By  digeftion  or thhil 
heat  they  actually  change  into  thick  Balfams,  and  atrms- 
length  into  perfed,  folid,  brittle  R.efms  :  diftilled 
again  in  this  ftate,  they  ftill  yield,  like  molt  of  the 
natural  Refins,  a  portion  of  fluid  Oil,  the  grofler  re- 
finous  matter  remaining  in  the  ft  ill.  By  certain  treat¬ 
ments,  and  by  the  admixture  of  concentrated  mineral 
acids  (i\  a  like  change  is  producible  in  thefe  Oils 
inftantaneoufly. 

In  molt  of  the  herbs,  flowers,  feeds,  barks,  or 
roots,  that  yield  an  efiential  Oil,  the  microfcope 
difcovers  fhining  reflnous  particles :  if  thefe  be  care¬ 
fully  picked  out  and  feparated,  the  remaining  mat¬ 
ter  will  no  longer  yield  a  Angle  drop  of  Oil.  All 
herbs  and  trees,  in  proportion  as  they  are  the  more 
refinous,  yield  the  more  Oil :  the  Larch,  the  Pine, 
and  the  Fir,  which  abound  with  Refin,  abound  alfo 
with  Oil,  whilft  the  Birch,  the  Beech,  and  the  Oak, 
are  as  deficient  in  one  as  in  the  other.  The  Tur¬ 
pentine  and  Fir-tree  yield  the  moft  Oil  of  any  vege¬ 
table  fubftance  known  :  hence  the  Oils  of  thefe 
are  employed  for  the  fophiftication  of  the  more  rare 
and  coftly.  Next  follows  Savin,  which  affords  an 
ounce  and  an  half  upon  fixteen  ounces.  Cloves, 
Nutmegs,  &c.  give  the  next  largeft  quantity  :  after 
thefe  come  Mint,  Marjoram,  Spike,  Saftafras,  &c. 
all  wrhich  yield  a  confiderable  proportion.  The  Oil 
of  Juniper-berries  is  fold  very  cheap,  but  we  muft 
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(1)  EJfential  Oils  with  acids.']  Thefe  Oils  unite  difficultly  with 
alcaline  Salts,  but  very  readily  with  the  concentrated  mineral  acids  : 
with  thefe  lad  they  form  a  thick  butyraceous  or  folid  concrete, 
which  when  freed  from  the  redundant  acid  by  ablution  with  wa¬ 
ter,  proves  in  many  refpefts  fimilar  to  Refins  :  it  has  a  refinous  tafle, 
liquefies  in  a  fmall  heat,  and  totally  diffolves  in  rectified  Spirit  of 
Wine.  A  great  heat  and  ebullition,  with  a  difcharge  of  noxious  fumes, 
commonly  enfue  upon  mixing  the  Acid  and  the  Oil  :  by  a  hafty  addi¬ 
tion  of  the  concentrated  nitrous  fpirit,  moft  Oils  may  be  adiually  let  on 
fire.  See  page  237. 
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Essen-  not  conclude  from  hence  that  thefe  berries  afford  any 
tial  very  large  quantity,  much  the  greateft  part  of  it  ber 
Ott'8*  jng  common  Oil  of  Turpentine:  only  about  fix 
ounces  of  Oil  were  obtained  from  fixteen  pounds  of 
the  berries  (k)f 

Their  feat,  Effential  Oils  refide  chiefly  in  the  rinds,  fine  leaves, 
flowers  and  feeds  of  plants,  and  commonly  in  parti¬ 
cular  cells  diftributed  through  thofe  parts.  In  frefh 
vegetables,  the  Oil  is  blended  with  watery  moifture  : 
and  hence  when  recent  plants  are  committed  to  diftil- 
lation,  very  little  Oil  is  obtained  in  a  feparate  date. 
Pry  plants  yield  more  Oil,  but  here  again  there  is 
another  inconvenience,  the  more  fubtile,  volatile  and 
fragrant  parts  exhaling  in  the  exficcation  along  with 
Difreren-  the  aqueous  humidity.  Mod  effential  Oils,  however, 
ces accord-  are  ufually  diddled  from  dry  plants:  the  exficca- 

fubjea  is  tion  fhould  be  performed  with  care,  not  in  the  fun, 
tifed  frefh  much  lefs  by  fire,  but  in  a  moderately  warm  fhady 
f>r  dl>  place  (l). 

Of  the  difference  betwixt  the  Oijs  obtained  from 
recent  and  dry  vegetables,  we  have  a  notable  inftance 
in  Citron-peels.  Let  the  frefh  peel  be  diftilled  in 
the  heat  of  a  water-bath  without  addition,  and  the 
dry  peel  with  water  in  the  common  manner  :  compare 
the  two  Oils  together,  and  they  will  be  found  ex¬ 
tremely  different  *  the  firft  highly  fubtile,  volatile, 
penetrating,  and  truly  ethereal ;  the  latter  far  groffer, 
of  a  thicker  confidence,  not  near  fo  agreeable  in  fmell 
or  tafte,  approaching  more  to  the  nature  of  Refins 
or  Baifams,  the  confidence  of  which  laft  it  acquires 
fpontaneoufly  upon  keeping  for  a  few  years.  The  fame 
thing  holds  alfo,  though  not  in  an  equal  degree,  in 
all  odoriferous  vegetables:  even  from  frefh  ones  we 
obtain  two  kinds  of  effential  Oil,  one  groffer,  and 
the  other  more  fubtile. 

In 


(k)  Quantity  of  Oil .]  An  account  of  the  quantity  of  Oil  obtained 
fvcjn  different  fubftarices,  m:ty  be  feen  in  the  Practical  Cbcmifry 9 
390.  <  ’ 

(!)  Exficcation  of  plants  for  effential  Oil. ]  Plants  are  rarely  dried 
'with  us,  in  order  to  increafe  the  yield  of  their  effential  OiL 
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In  the  diftillation  of  efiential  Oils,  regard  mud  be  Essen- 
had  to  their  degree  of  volatility  or  ponderofity ;  fome  tial 
requiring  for  their  elevation  a  confiderable  fire,  which  Oils. 
would  be  injurious  to  others,  by  difiipating  or  alter- 
ing  their  more  fubtile  parts.  A  few,  as  thofe  of  obtaining 
Citron-peel,  and  fome  tender  leaves  and  flowers,  may them* 
be  commodioufly  drawn  in  a  water-bath  without  any 
addition  {m)\  but  much  the  greater  number  require 
the  fubjedl  to  be  boiled  in  water  over  a  naked  fire. 

The  water  ferves  here  both  as  a  menftruum  to  diffolve 
and  difunite  the  gummy  and  mucilaginous  parts,  in 
which  the  oily  ones  were  entangled,  and  as  a  vehicle  to 
carry  up  the  Oil  ;  as  alfo,  to  fecure  the  plant  from 
burning  to  'the  vefiel.  The  quantity  of  water  may 
be  about  three  or  four  times  as  great  as  that  of  the 
fubjedl  to  be  diddled. 

Compact  fubftances  are  to  be  previoufly  macerated  ufe  of  fa¬ 
in  the  water  for  three  or  four  days,  that  the  Oil  may;f^ddl“ 
be  the  more  e deft u ally  extricated.  To  every  ten 
quarts  of  water  may  be  added  two  or  three  handfuls, 
of  common  Salt :  this  not  only  promotes  the  action 
of  the  water,  and  prevents  the  fermentation  or  putre¬ 
faction,  which  vegetables  infufions  are  liable  of  them- 
felves  to  run  into,  but  likewife  increafes  the  weight  of 
the  fluid,  renders  it  capable  of  bearing  a  greater  heat, 
and  thus  enables  it  to  elevate  more  readily  the  groder 
and  more  fluggifti  Oils  (»). 

k-'D  O 
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(m)  Difnllation  of  Oils  in  a  water -bath.'}  The  efiential  Oils  of  many 
odoriferous  plants  are  eahly  obtained  in  the  high  eft  degree  of  perfection, 
by  diltilling  them  with  the  vapour  of  water  kept  lomewhat  below  boil¬ 
ing.  The  Oil  of  Lavender  flowers,  of  Rofemary  tops  in  bloom,  thus 
diftilled,  are  quite  cclourlefs,  very  light,  in  appearance  almoft  like  p.ure 
Spirit  of  Wine,  exquifitely  retaining  the  native  odour  of  the.  flowers, 
without  any  of  that  firong  dffagreeable  (cent  perceived  in  thofe  ob¬ 
tained  by  violent  cobtion  of  the  plant  in  large  quantities  of  wjitei ..  i  lie 
common  ftill  is  eafily  adapted  to  this  purpofe,  b>  fixing  a  hair-cloth 
immediately  over  the  fur  face  of  the  water,  and  placing  the  herb  upon 

it,  fo  as  to  arife  quite  into  the  head. 

(n)  Salt  renders  the  water  fufceptible  of  greater  heat .]  In  this  inten¬ 
tion,  the  addition  of  Salt  may  poflibly  be  of  fome  ufe  ;  but  what  fer- 
vice  it  is  capable  of  doing  during  the  maceration  uoes  not  appeal.  l.\ 
that  part  of  the  operation,  it  fiiould  feem  to  be  rather  injurious,  as  it 
tends  to  harden  inflead  of  fofteping  the  lubjebt,  and  to  impede  inltead 
of  promoting  the  action  of  the  water.  I  here  is  no  occalion  foi  my 


Essen¬ 

tial 

Oils. 
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Some  employ  for  thefe  purpofes  other  faline  addL 
tions,  as  regenerated  Sea-falt,  the  Sal  digeftivum, 
Glauber’s  Sal  mirabile,  mineral  acid  fpirits,  crude 
Tartar,  and  fixed  alcaline  Salts.  The  two  laft  are 
by  no  means  to  be  commended  :  Tartar,  as  contain¬ 
ing  itfelf  a  grofs  oily  matter,  and  being  very  difficult 
of  folution,  can  at  beft  do  little  fervice ;  and  alcalies, 
though  they  powerfully  promote  the  refolution  of  the 
fubjebt,  yet  at  the  fame  time  entangle  and  detain 
the  Oil,  forming  with  it  a  faponaceous  concrete. 
With  regard  to  acids,  Homberg  relates,  that  from 
Fennel  feeds  and  Rofes  a  much  larger  quantity  of 
Oil  was  obtained  when  Spirit  of  Salt  or  Oil  of  Vi¬ 
triol  were  added,  than  when  the  fubjebfs  were  mace-  • 
rated  for  an  equal  length  of  time  without  thofe  ad¬ 
ditions.  But  if  the  Oil  thus  obtained  was  really  in 
greater  quantity  it  was  furely  inferior  in  quality  : 
thefe  acids  alter  the  quality  of  all  (Milled  Oils,  and 
difpofe  them  to  a  refinous  confidence. 

Some  vegetable  matters,  particularly  the  rinds  of 
Citrons,  Lemons,  Oranges,  yield  a  part  of  their  ef- 
fential  Oil  upon  bare  incifion,  By  this  Ample  pro- 
cefs,  an  Oil  is  prepared  from  Citron-peel,  in  Italy, 
more  fubtile  and  volatile  than  that  obtained  by  dis¬ 
tillation,.  The  fruit  is  rolled  upon  a  plate  Ituck  full 
of  fharp  points ;  by  which  many  thoufands  of  punc¬ 
tures  are  made  at  once  in  the  rind,  and  the  oily  cells 
laid  open  *  the  oil  which  thus  exudes,  is  received  in 
a  veffel  placed  underneath,  and  what  ftill  remains  in 
the  peel  is  afterwards  extrabted  by  diftiilation.  Hoff¬ 
mann  relates,  that  the  Italian  Oil  of  Citron-peel,  or 
Oleum  de  cedrp ,  is  fo  light  as  to  fwim  upon  Spirit  of 

Wine, 


other  addition  than  plain  water  :  the  moft  compact  woods,  duly  rafped 
Or  fhaved,  will  he  lufHciently  penetrated  by  maceration  in  water,  and 
the  lubfequent  diftiilation  with  a  boiling  heat,  to  give  over  all  the  ef- 
fential  Oil  they  contain.  With  Regard  to  the  preventing  of  putrefaction, 
it  (bomd  feem,  that  in  proportion  as  the  Salt  prevents  that  procefs,  it 
prevents  the  ^ftedft  expedited  from  the  maceration  5  the  opening,  as  it  is 
called,  or  refolution  of  the  i'ubjeCt:  here  required,  being  no  other  than 
the  early  ltage  of  a  general  procefs,  which,  in  its  advanced  ftate,  is 
terpped  putrefaCtjon. 
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Wine ;  but  I  have  always  obferved  it  to  fall  to  the  bot-  Essen- 
tom :  probably  he  made  the  experiment  with  a  phieg-  tial 
matic  fpirit.  Oils. 

The  efiential  Oils  obtained  from  different  veeeta- 
hies,  differ  from  one  another,  not  only  in  fmell  and  of  the  oils 
tafte  like  the  vegetables  themfelves,  but  in  fundry of  different 
other  refpe£ts.  Some  are  fo  heavy  as  to  fink  in  wa- vegetables' 
ter  *,  fuch  as  thofe  of  the  Indian  aromatics.  Cinna¬ 
mon,  Cloves,  Saffafras,  C5V.  Others,  and  indeed 
the  greater  number,  fwim  on  water  (o').  The  Oils  of 
Lavender,  Balm,  Rofemary*  Savin,  if  carefully  dif- 

tilled. 


,(o)  Gravity  of  Oils.']  As  there  are  confiderable  differences  in  the 
gravity  of  the  Oils  of  certain  vegetables,  fome  have  thought  to  diftin- 
guifh,  upon  this  principle,  the  genuine  Oils  from  the  fophifticated,  or 
the  Oil  of  one  fubflance  from  that  of  another.  A  further  examination 
fhews,  that  the  gravity  can  be  no  certain  teft  ;  that  one  and  the  fame 
fu'bje£l  yields,  at  the  beginning  and  end  of  the  diftillafion,  Oils  more 
different  in  gravity  than  thofe  obtained  from  different  iubje&s.  How 
nearly  fome  effential  Oils,  that  are  very  diflimilar  in  their  other  qua¬ 
lities,  approach  in  fpecific  gravity,  and  how  nearly  the  grofs  expreifed 
Oils  approach  to  fome  of  the  effential,  will  appear  from  the  following 
table.  The  proportional  weight  of  rain-water,  as  in  other  tables  of 
this  kind,  is  t,ooo. 


Effential  Oil  of  Saffafras 
of  Cinnamon 
of  Cloves 
of  Fennel 
of  Dill 

of  Penny-royal 
of  Cummin 
of  Mint 

.  of  Nutmegs 

of  Tanfy 
of  Caraway  Seeds 
of  Origanum 
of  Spike 
of  Rofemary 
of  Juniper-berries 
of  Oranges 
pf  Turpentine 


-  1,094. 

-  *>°3  5 
1,034 

>997 

>994 

>97^ 

>975 

>975 

,948 

,946 

,940 

,940 

>936 

>934 

,911 

>-  ,888 
>79  4 


Expreffed  Oil  of  Linfeed 
of  Olives 
of  Rapefeed 


>932 

>9i3 

>9H 


Thefe  are  the  gravities  of  the  particular  fpecimens  examined  j  and  of 
moft  of  them  we  fhall  feldom  perhaps  meet  with  another  fpecimen,  that 
does  not  differ  as  much  from  the  fame  Oil  in  the  table,  as  that  in  the 
table  does  from  the  Oil  next  to  it. 
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tilled,  prove  limpid  and  colourlefs,  whilft  that  of 
Spike  is  greenifh  yellow  ;  of  Thyme  and  Savoury, 
brownilh  j  of  Wormwood,  brown  or  greenifh  black 
of  common  Camomile,  blue  j  of  Milfoil,  fometimes 
blue  and  fometimes  green  ;  of  Cloves,  '  Cinnamon, 
Saffafras,  at  firft  colourlefs,  changing  by  age  to  a 
yellowifh,  and  at  length  to  a  reddifli-brovra  colour. 
Thofe  of  Anifeeds  and  Rue  congeal  and  become  con¬ 
fident  in  cold  weather,  whilft  moft  of  the  others  pre- 
ferve  their  fluidity. 

Eflential  Oils,  as  being  fraught  with  a  very  vola¬ 
tile  odoriferous  principle,  fhould  be  carefully  pre¬ 
ferred  from  the  air.  They  are  belt  kept  in  glafs 
bottles  fitted  with  ground  glafs  ftoppers,  not  in  a 
warm,  but  in  a  cool  and  dry  place.  Warmth  pro¬ 
motes  not  only  the  diflipation  of  their  fubtile  fra¬ 
grant  part,  but  like  wife  their  difpofltion  to  become 
refmous. 

The  dearer  eflential  Oils  are  frequently  adulterated 
with  Oil  of  Turpentine,  exprefled  Oils,  Spirit  of 

Wine,  &c. - An  admixture  of  Spirit  may  be  dif- 

covered,  by  pouring  a  little  of  the  fufpedied  Oil  into 
water  :  if  the  water  grows  milky,  and  the  quantity  of 
Oil  vifibly  lefs,  we  may  be  fure  that  this  adulteration 
has  been  pra&ifed  :  if  no  milkinefs  appears,  we  may 
be  fatisfied  that  the  Oil  has  no  mixture  of  fpirit. — — 
Exprefled  Oils  are  difcovered  by  adding  a  quantity 
of  fpirit  which  will  diflolve  the  eflential,  and  leave 

the  exprefled  behind.- - -Oil  of  Turpentine  is  dif- 

tinguiflied  by  moiftening  a  bit  of  cloth  with  the  mixed 
Oil,  ai^d  fetting  it  in  a  gentle  warmth  :  the  fmell  of 
genuine  Oil  will  foon  be  difllpated,  that  of  Turpen¬ 
tine  remaining.  The  Oil  of  Turpentine  is  apt  like- 
wife  to  diflolve  the  Oil  painting  on  the  bottles  in 
which  thefe  kinds  of  preparations  are  ufually  kept  in 
the. fhops  (p). 

Though 

(t)  Adulteration  of  effential  Oils.']  As  all  effential  Oils  agree  in  the 
general  properties  offolubility  in  Spirit  of  Wine,  indifi'olubility  in  wa¬ 
ter,  mifcibility  with  water  by  the  mediation  of  Mucilages,  Sugar,  or 
yolk  of  eggs,  volatility  in  the  heat  of  boiling  water,  &c.  it  is  plain 

they 
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Though  all  eflential  Oils  diftil  freely  along  with  Essen- 
boiling  water,  there  are  many  which  cannot  be  ele-  tial 
vated  by  the  heat  that  boiling  water  communicates  Oils. 
through  the  Tides  of  another  veflel.  If  O^Js  already 
feparated  from  the  fubied:  be  committed  to  difbilla-  bitude  to 

X  /*»  »  1  •  /» 

tion  by  themfelves,  there  are  few  that  will  begin  to  j?ree*” 
arife,  till  the  heat  has  become  ftrong  enough  to  alter  cumftances 
or  deftroy  their  peculiar  flavour,  and  give  them  a 
burnt  fmell  and  tafte.  It  is  obfervable,  that  the  moft 
fubtile  and  volatile  eflential  Oils  require  a  confider- 
ably  ftronger  heat  to  make  them  boil  than  water 
does  (0). 

Water 


they  may  be  varioufly  mixed  with  one  another,  or  the  dearer  fophifti- 
.cated  with  the  cheaper,  without  any  pofiibility  of  difcovering  the  abufe 
by  any  trials  of  this  kind. 

And  indeed,  it  would  be  of  little  advantage  to  the  purchafer,  if  he 
had  infallible  criteria  of  the  genuinenefs  of  every  individual  Oil.  It  is 
of  as  much  importance  that  they  be  good  as  that  they  be  genuine  5  for  1 
have  often  feen  genuine  Oils,  from  incurious  diftillation,  and  long  and 
carelefs  keeping,  weaker  both  in  fmell  and  tafte  than  the  common  fo- 
phifticated  ones. 

The  fmell  and  tafte  feem  to  be  the  only  certain  tefts  that  the  nature  of 
the  thing  will  admit  of.  If  a  bark  has,  in  every  refpeft,  the  appear¬ 
ance  of  good  Cinnamon,  and  is  proved  indifputably  to  be  the  genume 
bark  of  the  Cinnamon-tree,  yet  if  it  wants  the  Cinnamon  flavour,  or 
has  it  but  in  a  low  degree,  we  reject  it  ;  and  the  cafe  is  the  fame  with 
the  Oil.  It  is  only  from  ufe  and  habit,  or  comparifon  with  fpecimens 
of  known  quality,  that  we  can  judge  of  the  goodnefs  either  ohthe  Drugs 
themfelves  or  their  Oils. 

Moft  of  the  eflfential  Oils,  indeed,  are  too  hot  and  pungent  to  be 
tafted  with  fafety,  and  the  fmell  of  the  fubjeft  fo  much  concentrated  m 
them,  that  a  fmall  variation  in  this  refjpeft  is  not  eafily  diftinguifhed  j 
but  we  can  readily  dilute  them  to  any  affignable  degree.  drop  of 
the  Oil  may  be  diflolved  in  Spirit  of  Wine,  or  received  on  a  bit  of  Su¬ 
gar  and  diflolved  by  that  intermedium  in  water :  the  quantity  of  liquor 
which  it  thus  impregnates  with  its  flavour,  or  the  degree  of  flavour 
which  it  communicates  to  a  certain  determinate  quantity,  will  be  the 
meafure  of  the  degree  of  goodnefs  of  the  Oil. 

(q)  Habitude  of  Oils  to  fire."]  Many  Oils,  in  their  firft  diftillation 
from  the  fubjeft,  carry  up  with  them  a  portion  of  grofs  reftnous  mat¬ 
ter  ;  which,  if  too  ftrong  a  heat  has  been  ufed  in  the  operation,  proves 
fometimes  very  confiderable.  On  more  carefully  diftiiling  them 
with  water  a  fecond  time,  the  Refin  remains  behind,  and  is  generally 
found  to  be  infipid  and  inodorous  :  the  Oil  by  this  means  becomes  more 
limpid  and  pure,  and  at  the  fame  Time  is  in  good  meafure  freed  from 
any  ungrateful  empyreumatic  taint  which  it  might  before  have  received 
from  the  fire.  In  this  rectification  of  Oils,  whether  debafed  in  the  dif¬ 
tillation  itfelf,  or  by  age,  fome  have  employed  common  Salt,  Sal  mi- 
rabile,  and  other  additions,  which  do  not  appear  upon  experiment  to 
pc  of  any  advantage, 
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Essen-  Water  agitated  with  eflential  Oils,  imbibes  a 
tial  portion  of  that  fubtile  principle  on  which  the  odour 
Oils,  depends,  fo  as  to  become  notably  impregnated  with 
their  flavour.  Hence  the  water,  which  diftils  along 
with  the  Oil,  participates  always  of  the  fmell  of  the 
plant,  and  of  its  tafte  alfo,  where  the  tafte  depends 
upon  the  oily  principle.  The  diftilled  waters  of 
fome  fubftances,  as  Cinnamon,  Cloves,  Cardamoms, 
Anifeeds,  Fennel-feeds,  (Sc,  poflefs  the  diftinguifhing 
tafte  as  well  as  the  fmell  of  the  fubjedts  ;  whilft  thofe 
of  Rofes,  Wormwood,  and  many  others,  have  no¬ 
thing  but  the  fmell ;  the  bitternefs  of  Wormwood, 
the  aftringency  of  the  Red  rofe,  and  the  purgative 
quality  of  the  damafk,  reflding  in  a  fixed  matter, 
incapable  of  arifing  in  diftillation. 

Subje&s  Water  receives  a  ftrong  impregnation  by  this  pro- 

Waterslled  ce^s’  not  onty  ^rom  thofe  odorous  vegetables  which 
abound  with  Oil,  but  likewife  from  the  more  tender 
flowers  which  yield  no  adtual  Oil  unlefs  immenfe 
quantities  are  committed  to  diftillation  at  once,  as 
the  Jafmine  and  the  Lily.  Vegetables  in  general, 
poflefled  of  any  confiderable  fmell,  flavour,  aromatic 
warmth  or  pungency,  give  over  thofe  qualities  to 
Water  in  diftillation  ;  whilft  bitternefs,  fweetnefs,  af- 
tringent,  purgative,  emetic,  undtuons,  mucilaginous 
virtues  remain  behind  in  the  ftill.  How  ridiculous  is 
it  to  diftil  Waters,  as  many  difpenfatories  ftill  diredt, 
from  fubftances  of  this  laft  clafis,  which  give  over  no¬ 
thing  of  their  virtues. 

General  Waters  diftilled  from  one  ingredient  are  called  fim - 

obiervati-  pie  .  from  more  than  one,  compound f.  Frefli  juicy  ve¬ 
getables  are  fometimes  diftilled  by  the  heat  of  a 
water-bath,  without  any  additional  liquid ;  that  heat 
being  infuflicient  to  burn  or  fcorch  the  plants,  whilft 

it 


Elfential  Oils,  diftilled  in  a  retort  without  water,  firft  give  over  a  thin 
#uid  Oil,  flightly  empyreumatic,  a  thicker  one  remaining  in  the  bot¬ 
tom.  If  this  be  further  urged,  greateft  part  of  it  arifes,  only  a  little 
coaly  matter  being  left  5  but  the  fpecific  flavour  of  the  fubjeft  is  deftroy- 
ed,  and  the  diftilled  Oil  has  only  a  burnt  fmell  and  tafte,  like  that  of 
the  empyreumatic  ones  to  be  treated  of  hereafter. 
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it  elevates  great  part  of  their  flavour  along  with  their  Essen- 
native  moifture  ( r ).  The  method  of  performing  tial 
the  diftillation  is  too  commonly  known  to  require  ^ILS# 

any 


(r)  DiJUllation  in  a  ewater-bath.']  It  has  been  commonly  fuppofed 
that  a  heat  much  lefs  than  that  of  a  water-bath  is  fufficient  to  elevate 
the  fragrant  parts  of  vegetables  :  that  all  thofe  plants,  which  diffufe 
their  a&ive  effluvia  through  the  open  air,  will  give  out  the  fame  efflu¬ 
via,  when  included  in  clofe  veflels,  and  expofed  to  a  heat  no  greater 
than  that  which  obtains  in  the  atmofphere  in  fummer. 

<(  Take,  fays  a  celebrated  chemift,  Rofemary  freffl  gathered,  in  its 
*l  perfection,  with  the  morning  dew  upon  it,  and  lay  it  lightly  and  un- 
“  bruifed  upon  the  broad  round  plate  within  our  little  cylindrical  fur- 
4<  nace  ....  Then  cover  the  furnace  with  its  large  conical  ftill-head, 
“  and  apply  a  glafs  receiver  to  the  nofe  thereof.  In  the  fire-place  of 
u  the  furnace  put  a  lighted  coal,  that  does  not  fmoke,  and  raife  up  an 
“  equable  degree  of  heat,  not  exceeding  eighty-five  degrees  on  Fahren- 
“  heit’s  thermometer  $  and  let  this  heat  be  kept  up  fo  long  as  any  li- 
“  quor  comes  over  ....  This  Water  contains  the  elementary  Water 
“  and  presiding  Spirit  of  the  plant,  a  fpirit  fmall  in  bulk  but  rich  in 
virtue,  and  exhibiting  the  fpecific  frnell  and  tafte,  and  particular 
“  virtue  of  the  fubjeCl  ;  leaving  the  remainder  exhaufted  ....  Hence 
“  we  may  underftand  that  the  various,  peculiar,  and  often  furprizing 
t(  virtues  of  plants,  may  be  widely  diffufed  through  the  air, 

I  have  fubmitted  to  this  procefs  Rofemary  and  other  aromatic  herbs, 
without  the  promifed  fuccefs:  the  diftilled  liquors  in  general  had  hardly 
any  thing  of  the  fine  flavour  of  the  fubjeCt  :  even  when  the  heat  of  a 
boiling  water-bath  was  made  ufe  of,  there  were  very  few  plants  that 
gave  over  to  the  diftilled  liquor  any  confiderable  finell  or  tafte.  It  is 
by  the  afflftance  of  the  free  ventilation  in  the  op«n  air,  that  the  fun’s 
heat  robs  odoriferous  plants  of  their  fragrancy ;  and  even  when  thus 
afflfted,  it  leaves  their  other  aCfive  virtues  unhurt :  thefe  alfo  the  humid 
air  of  the  mornings  and  evenings  diflolves  and  imbibes. 

Hence  the  different  effeCfs  upon  animal  bodies,  of  the  natural  effluvia 
or  aerial  infufions  of  certain  vegetables,  from  thofe  of  their  diftilled 
Waters.  Damafk  rofes,  in  drying,  impregnate  the  air  of  the  room  with 
their  lakative  virtue  ;  and  Red-role  buds  in  like  manner  give  out  their 
aftringency  j  virtues  which  never  arife  in  diftillation,  but  which  com¬ 
mon  water  and  fpirit  extraCl  readily  by  infufiom  The  author  above- 
quoted  mentions  fome  examples  of  this  kind,  without  feeming  to  have 
duly  attended  to  their  conlequences  :  for  if  the  Ihade  of  the  Walnut- 
tree  makes  the  body  coftive,  and  the  effluvia  of  Poppies  procure  fleep  $ 
as  thefe  virtues  are  incapable  of  being  elevated  in  diftillation,  does  it 
not  follow,  that  they  mull  be  communicated  to  the  air  upon  fbine  other 
principle  ? 

With  regard  to  the  ufe  of  a  water- bath,  though  there  are  few  vegetables 
that  give  over  their  flavour  in  that  degree  of  heat,  yet  for  thofe  that 
do,  it  is  undoubtedly  of  great  advantage:  fire  fenfibly  injures,  in  pro¬ 
portion  to  its  degree,  the  flavour  of  aromatic  herbs,  and  thofe  which 
are  mod  volatile  furter  the  molt  from  it.  Some  tender  flowers,  as  thofe 
ol  Rofemary,  have  their  fragrance  impaired,  by  the  bare  mechanic  ac¬ 
tion  of  watery  or  fpirituous  liquors,  independently  of  heat,  nearly  in 
the  fame  manner  as  *t  is  by  b-  uiling  them. 

In 
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Essen-  any  particular  illuftration.  But  it  may  be  proper  W 
tial  obferve,  that  as  lefs  of  the  oil  feparates  in  the  diftil- 
Ojls.  lation  of  freftt  than  of  dry  vegetables,  the  Waters 
obtained  from  the  former  are  proportionably  ftronger 
than  thofe  from  the  latter :  that  the  more  compadfc 
kinds  of  vegetables  require  to  be  cut  or  bruifed,  and 
macerated  or  digefted  for  fome  time  in  the  Water 
previoufty  to  the  diftillation,  in  the  fame  manner  as 
for  eftential  oils,  with  this  difference  however,  that 
the  common  Salt,  there  made  ufe  of,  is  here  lefs  pro¬ 
per,  a  part  of  its  acid  arifing  with  the  Water:  it  has 
been  cuftomary  to  fait  rofes  for  diftillation,  in  or¬ 
der  to  preferve  them,  without  drying,  till  a  fufticient 
quantity  could  be  collected  :  the  Water  diftilled  from 
ftich  rofes  has  often  been  found  to  retain  fo  much  of 
the  acid  of  the  Salt,  as  to  turn  milky  with  folution 
of  Silver  or  Lead,  and  to  corrode  Iron.  Some  fub- 
ftances  are  advantageoufly  fermented  for  a  few  days, 
with  the  addition  of  a  little  Sugar  and  Yeaft,  their 
fmell  and  virtue  being  by  this  means  more  effedtually 

extricated 


In  diftilling  thefe  kinds  of  fubjeds,  I  have  varied  the  procefs,  by  ap¬ 
plying,  inftead  of  Water  or  fpirit  in  their  grofs  form,  only  their  va¬ 
pours:  the  liquor  being  poured  into  a  ftill,  a  hair-cloth  ftretched  on  an 
iron -hoop,  is  let  in  above  it,  and  on  this  the  frefh  unbruifed  flowers: 
are  lightly  fpread  :  the  vapour  into  which  the  liquor  is  refoived  by  the 
heat  of  a  Water-bath,  palling  gemly  through  the  flowers,  imbibes  their 
fragrance  unimpaired,  and  condenfes  into  a  water  or  fpirit  greatly  fu- 
perior  to  thofe  prepared  in  the  common  manner. 

The  foregoing  obfervations  point  out  a  method  of  improving  alfo  the 
preparation  of  extrads.  If  infufions  of  Mint,  Balm,  and  Ain  dry  other 
vegetables  of  the  aromatic  kind,  be  diftilled  by  a  gentle  warmth  in 
dole  veflels,  little  more  than  the  watery  men flruum  will  arife,  greateft 
part  of  the  flavour  of  the  fubjedt  remaining  behind  in  the  extrad. 
V/hen  the  diftillation  is  performed  by  a  boiling  heat,  the  whole  of  the 
flavour  comes  over  with  the  Water  j  and  when  the  infpiffation  is  per¬ 
formed  in  open  veflels,  however  gently,  it  is  almoft  wholly  abforbed- 
and  carried  off  by  the  air.  Our  author  liimfelf  feems  to  have  been  fen- 
Able  of  th  is  in  his  experiments  on  tea  ;  for,  in  order  to  procure  an  ex- 
trad  from  tea,  pollefiing  the  admired  flavour  of  the  leaf,  he  finds  it  par¬ 
ticularly  neceffary  to  inlpilfate  the  infufion  without  communication  with 
the  open  air. 

Thus  we  fee,  that  by  diftilling  many  odoriferous  vegetables  in  clofe 
veflels,  we  may  obtain  their  fragrancy  either  in  the  Water  that  diftills, 
or  retain  it  in  good  meafure  in  the  extrad,  according  as  the  degree 
of  heat  made  ule  of  is  ftrong  or  gentle  j  and  that,  by  evaporating  them 
in  open  veflels,  their  fragrancy  is  in  either  cafe  carried  off  by  the 
air. 
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extricated  and  communicated  to  the  diftilled  liquor  :  Essen- 
Veronica,  a  plant  of  very  little  ftnell,  and  which,  if  tial 
immediately  committed  to  difbillation  gives  over  no-  Oils. 
thing  confiderable,  yields,  if  (lightly  fermented,  a 
Water  that  fmells  and  taftes  ftrongly  of  the  herb. 

The  quantity  of  Water  made  ufe  of  muft  be  propor¬ 
tioned  to  the  nature  of  the  fubjedt :  whatever  quan¬ 
tity  is  added,  the  difbillation  muft  be  continued  no 
longer  than  while  the  liquor  proves  fufticiently  im¬ 
pregnated  with  the  flavour  of  the  ingredients.  The 
virtues  of  many  plants  come  over  moft  plentifully  in 
the  firft  runnings ;  whilft  thofe  of  others  are  more 
ftrongly  locked  up,  and  fcarce  begin  to  arife  till  the 
dift illation  has  been  continued  for  fome  time.  Where 
the  plant  is  of  fuch  a  kind  as  to  give  but  a  weak 
impregnation  to  the  diftilled  Water;  we  may  render 
the  liquor  ftronger  by  cohobation,  that  is,  by  draw¬ 
ing  it  over  again  from  a  frefti  parcel  of  the  fub- 
jed  (j). 

Spirit 


( O  Waters  wade  ftronger  by  cohobation.']  This  is  another  of  the 
many  proceffes  in  which  I  have,  on  trial,  been  greatly  difappointed. 
Though  fome  of  the  chemifts  affirm,  that  diftilled  Waters  in  general 
may  be  rendered,  by  repeated  cohobations,  of  any  aflignable  degree  of 
ftrength,  and  their  virtues  exalted  without  limitation-}- ;  I  have  not 
found  that  repetitions  of  thefe  operations  make  any  confiderable  addi¬ 
tion  to  the  ftrength  even  of  thofe  Waters,  whofe  exaltation  by  this 
treatment  has  been  particularly  fpecifted. 

The  diftilled  Waters  of  Mint,  Rofemary,  and  other  aromatic  herbs, 
being  rediftilled  a  number  of  times  fucceffively  from  frefti  parcels  of  the 
refpeftive  fubjefls  ;  inftead  of  being  more  and  more  exalted  and  im¬ 
proved,  they  were  on  every  repetition  more  and  more  debafed.  Some 
of  them  indeed,  by  one  cohobation,  did  feem  to  be  rather  mended, 
and  fometimcs  a  fecond  hid  hardly  any  injury  :  but  after  this  period, 
they  all  received  an  ungrateful  taint  from  the  repeated  action  of  the 
fire,  without  gaining  any  more  of  the  flavour  of  the  fubjeft  than  they 
had  at  firft. 

It  is  not  by  diftillation,  but  by  infufion,  that  Water  can  be  unlimi¬ 
tedly  impregnated  with  any  of  the  principles  of  plants.  Water  extracts 
by  infufion  the  gummy  parts  of  vegetables  ;  and  it  is  a  property  of  all 
gummy  lubftances  to  diiTolve  indefinitely  in  Water,  that  is,  to  unite 
with  any  proportion  of  it,  frnall  or  large,  and  render  the  liquor  thicker 
•and  thicker  as  the  quantity  of  gummy  matter  is  increafed.  When  Re¬ 
fins  or  effential  Oils  are  intimately  combined  with  gums,  as  they 
are  in  moft  vegetables,  thefe  compounds  unite  alfo  indefinitely  with 
Water. 


-f  Id,  procefs  xvi. 
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Spirit  of  Wine,  confidered  as  a  vehicle  for  the 
volatile  virtues  of  vegetables,  has  one  advantage 
above  Water  •,  keeping  the  whole  of  the  effential  oil, 
that  arifes  with  it,  diffolved.  Thus,  if  Citron-peel 
be  diftilled  with  rectified  fpirit,  the  oil  will  come  over 
diffolved  in  the  menftruum  into  an  uniform  tranfpa- 
rent  liquor,  poffeffing,  in  a  high  degree,  the  fine  fla¬ 
vour  of  the  peel:  on  diluting  this  fpirit  with  Water, 
the  mixture  immediately  becomes  milky,  the  oil  fe- 
parates,  and  is  gradually  collected  upon  the  furface. 
This  is  an  ufeful  method  of  obtaining  fome  of  the 
more  volatile  oils. 

Spirit  of  Wine  cannot  be  made  to  receive  fo  great 
a  degree  of  heat  as  Water  :  it  boils  and  diflils  much 
fooner,  and  no  increafe  of  fire  will  make  either  of 
them  hotter  after  they  have  begun  to  boil.  Hence 
the  oils  obtained  in  the  above  method  by  means  of 
fpirit,  prove  more  fragrant,  as  having  undergone 

lefs 

\ 

Hence  by  macerating  or  infilling,  in  the  fame  Water,  frefh  parcels' 
of  aromatic  herbs,  the  liquor  takes  up  more  and  more  of  then  ioluble 
parts,  till  it  grows  too  thick  to  be  poured  off,  and  the  lofs  of  fluidity  is 
the  only  bounds  to  the  impregnation. 

In  diftillation,  on  the  other  hand,  nothing  arifes  with  the  water  but 
the  effential  Oil  ;  and  from  the  pure  effential  Oils  this  fluid  extra&s 
only  a  limited  quantity.  Salts  are  in  this  refpefl  fomewhat  analagous 
to  Oils  :  when  a  certain  quantity  of  Salt  is  diffolved  in  Water,  the  li¬ 
quor,  though  thin  and  fluid  as  at  firft,  will  take  up  no  more  :  by  the 
application  of  heat,  it  may  be  made  to  diflolve  a  larger  quantity  than 
in  the  cold,  but  all  that  is  fo  diffolved  will  be  feparated  and  thrown 
out  again  upon  an  abatement  of  the  heat.  So,  when  eflential  Oils  are 
coagitated  with  Water  by  a  boiling  heat,  and  elevated  along  with  it  in 
form  of  vapour;  the  Water,  condenfing  again,  keeps  a  part  of  the  Oil 
diffolved,  and  throws  out  the  reft.  'I  he  Water  is  now  faturated,  and 
it  is  in  vain  to  endeavour,  by  any  repetitions  of  the  diftillation,  to 
make  it  imbibe  more.  <  _ 

Hence  the  ufe  of  employing  theW^ater  that  arifes  in  the  diftillation  of 
effential  Oils,  for  fubfequent  diftillations  of  the  Oil  of  the  fame  fiabjeft  i 
being  faturated  with  Oil  in  the  firft  diftillation,  it  diffolves  none  of  that 
which  arifes  with  it  in  the  others  ;  and  thus  the  produce  of  Oil  proves 
proportionably  larger  than  if  frefli  Water  was  taken. 

It  follows  fronn  this  account,  that  there  is  one  cafe,  in  which  coho* 
bation  may  be  of  fome  fervice  ;  that  when  the  Water  is  not  fully  fatura¬ 
ted  in  the  firft  diftillation,  it  may  be  made  to  imbibe  more  by  a  repe¬ 
tition  of  it.  But  fureiy  it  is  more  aflvifable,  to  ufe  the  plant,  in  f'ueh 
quantity  as  may  give  a  fufftcient  impregnation  at  once,  than  to  endan¬ 
ger  debafing  the  flavour  which  the  liquor  has  once  received  by  comfnu- 
mcating  more. 
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lefs  heat,  than  thofe  diftilled  with  Water.  But 
hence  alfo  there  are  many  oils  which  this  liquor  is 
incapable  of  elevating  :  for  though  they  are  all  vola¬ 
tile  in  the  heat  of  boiling  Water,  there  are  few  which 
arife  in  the  heat  of  boiling  fpirit. 

The  greater  number  of  odorous  vegetables  give 
over  nothing  confiderable  to  fpirit.  If  refti fed  Spi¬ 
rit  of  Wine  be  diftilled  over  from  Rhodium  wood. 
Cinnamon,  Nutmegs,  and  even  from  home  ot  the  more 
fragrant  flowers,  as  rofes  and  lillies,  it  will  fcarcely 
difcover  any  fmell  or  tafte  of  the  fubjecfs ;  whilft 
Water  brings  over  the  whole  of  their  flavour.  ‘The  only 
method  of  obtaining  a  Spirit  impregnated  with  the 
volatile  Oils  of  thefe  kinds  of  fubftances  is,  to 
diflfolve  fome  of  the  Oil  itfelf  in  pure  Spirit  of  Wine, 
or  to  ufe  in  the  diftillation  a  mixture  of  Spirit  and 
Water, 
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III.  CAMPHORS. 


CAMPHORS  are  extracted  by  diftillation  Camph, 
with  Water,  nearly  in  the  fame  manner  as  ef- 
fential  oils.  From  fome  vegetables,  the  Camphor 
arifes  at  firft  in  its  proper  folid  form  :  from  others, 
only  a  fluid  oil  diftils,  from  which  the  Camphor  con¬ 
cretes  upon  long  Handing.  It  is  chiefly  from  plants 
produced  in  the  warmer  climates,  that  Camphors 
are  obtainable  •,  as  the  tree  called,  from  its  abound¬ 
ing  with  this  concrete.  Arbor  camphorifera ,  the  roots 
of  the  Cinnamon-tree,  Zedoary,  Schoenanthus,  Car¬ 
damon-feeds,  the  Oriental  mint,  Abrotanum,  Mil¬ 
foil,  Daify,  Juniper,  Rofemary,  Sage,  Camphorata, 
Lavender,  Hyflfop,  Clary,  Maudlin,  Marjoram,  &c» 
though  I  have  likewife  extracted  a  true  Camphor, 
from  the  common  European  thyme. 
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IV.  EXPRESSED  OILS. 

Expres.  (T^  ROSS  Oil  abounds  chiefly  in  unduous  feeds 
Oils.  *  vJT  and  the  kernels  of  fruits,  as  Linfeed,  Rape- 
u- v— -J  feed,  Poppy-ieeds,  Almonds,  Nuts,  Peach-kernels, 
Method  of  xhefe  or  other  like  fubftances,  in  order  to  the 
theml11"2  extradion  of  their  exprefiible  Oil,  are  pounded  or 
ground  in  mills  into  a  fmooth  mafs,  then  inclofed  in 
a  canvas  bag,  and  committed  to  a  ftrong  prefs,  by 
which  the  Oil  is  plentifully  forced  out,  amounting 
fometimes  to' above  half  the  weight  of  the  iubjed, 
Some  previoiifly  warm  the  plates  of  the  prefs,  and 
even  heat  the  pounded  mafs  itfelf  in  a  kettle,  keep¬ 
ing  it  conftantly  ftirring  with  a  wooden  fpatula,  to 
prevent  its  burning.  This  facilitates  the  feparation 
of  the  Oil,  and  if  the  heat  is  fmall,  does  it  no  injury: 
in  winter  or  if  the  fubjed  is  moift,  a  gentle  warmth 
is  particularly  neceflary,  in  one  cafe  to  render  the 
Oil  fluid,  in  the  other  to  diffipate  the  humidity. 
Some  have  been  accuftomed  both  to  warm  and  to 
moiften  the  mafs,  and  thus  procure  a  fomewhat  larger 
yield  of  Oil :  this  pradice  is  never thelefs  highly  to  be 
blamed,  as  the  Oil  thus  obtained,  quickly  fpoils  and 
becomes  rancid. 

Different  All  the  exprefled  Oils  agree  in  their  general  quali- 
cesfrom  ties,  whatever  fubftance  they  were  drawn  from. 
theran°~  There  are  however  fome  particular  differences  confl- 
derable  enough  to  delerve  notice:  thus  the  workmen 
find  that  fome  of  thefe  Oils,  as  that  of  Linfeed, 
anfwer  better  for  varnifhes  than  the  purer  and  finer 
ones  of ‘Olives  or  Almonds.  Moil  of  thefe  Oils, 
however  carefully  drawn,  become  rancid  and  acri¬ 
monious  upon  long  keeping ;  but  there  are  fome, 
particularly  the  Oil  of  Ben-nuts,  which  continue  un¬ 
altered  for  feveral  years :  hence  the  ufe  of  this  Oil  as  the 
bails  of  perfumes.  Moil  of  them  coagulate  in  wim 
ter  into  a  thick,  white,  butyraceous  mafs  but  fome, 
as  thofe  of  Linfeed  and  Rape-feed,  remain  fluid. 
They  are  all  lefs  readily  inflammable  than  eflential 
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Oils,  and  confume  more  flowly :  a  pound  of  Oil  Expres. 
Olive,  for  inftance,  continues  burning  as  long  as  four  Oils. 
or  live  pounds  of  Oil  of  Turpentine.  ' 

Some  fubftances  contain  both  an  expreftible  and  Seat  of  ex- 
effential  Oil,  as  the  feeds  of  umbelliferous  plants ; 
thofe  of  Anife  for  inftance.  In  this  cafe,  the  Oil  ob-  tial  oils  in 
tained  by  expreflion  generally  brings  forth  with  it  afeeds* 
part  of  the  effential  Oil,  and  thus  proves  impregnated 
with  the  flavour  of  the  feeds :  the  Oils  expreiTed 
from  other  vegetable  matters  have  no  particular  tafte 
or  fmell :  the  expreifed  Oil  of  the  acrimonious  Muf 
tard--feed  is  perfectly  void  of  acrimony.  In  what 
parts  of  thole  feeds  the  two  Oils  reftde,  was  little 
known  or  examined,  till  the  younger  Geoffroy  of 
Paris,  in  diftilling  fome  Coriander-feeds,  having  em¬ 
ployed,  perhaps  accidentally,  almoft  mere  hulks, 
difcovered  the  true  feat  of  the  effential  Oil :  experi¬ 
ments  on  other  feeds  alfo,  of  that  clafs,  have  evinced, 
that  the  effential  reftdes  folely  and  wholly  in  the  outer 
fkin,  and  the  expreffible  Oil  in  the  kernel  of  the 
feed.  This  obfervation  is  not  however  to  be  extend¬ 
ed  beyond  the  feeds  of  umbelliferous  plants:  of  Car¬ 
damom-feeds,  it  is  the  kernel  that  contains  the  effential 
Oil  and  the  medicinal  activity. 


V.  ESSENTIAL  SALTS. 


ESSENTIAL  or  native  Salts,  fo  called  in  dift  Essen- 
tinCtion  from  the  fixed  alcaline  Salts  produced  tial 
from  vegetables  by  art,  are  obtained  chiefly  from  ^ILS« 
plants  of  the  acid  kind,  as  Sorrel.  A  quantity  of 
the  leaves  is  gathered  in  the  fpring,  pounded  in  a  preparing 
ftone  mortar  with  a  wooden  peftle,  and  the  juice them* 
prelfed  out  into  tinned  veffels :  fome  warm  water 
may  be  added  to  the  remaining  mafs,  and  the  ex- 
preffion  repeated,  that  the  faline  matter  may  be  more 
perfectly  extradled.  The  liquor  fuffered  to  ftand  for 
a  day  two,  depofltes  a  thick  feculence :  being  then 
poured  off  clear,  and  paffed  through  a  {trainer,  it  is 
jfet  to  evaporate  in  a  cut  glafs  body  placed  in  a  gentle 
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Essen-  land  heat  till  about  one  half  is  wafted,  or  till  it  is 
tial  reduced  nearly  to  the  confiftence  of  a  fyrup ;  after 
Salts,  which  it  is  removed  into  a  cellar,  and  buffered  to 
8 — v — J  ftand  till  the  Salt  has  cryftallized.  Some  continue 
the  infpiffation  further,  put  the  matter  into  flat  earthen 
difhes,  and  pour  fome  Oil  on  the  furface.  Others 
expedite  the  cryftallization,  by  betting  the  liquor, 
duly  depurated  and  evoporated,  not  in  a  cold  cellar, 
but  in  a  warm  room,  where  it  is  left  to  fhoot  in  the 
lame  manner  as  Sugar  Candy.  The  cryftals  are  to 
be  nimbly  rinfed  with  water,  and  dried  upon  bpongy 
paper  in  a  gentle  warmth.  Several  of  the  cryftals 
generally  prove  brownifh  coloured  and  foul :  if  re¬ 
quired  to  be  pure  and  white,  they  are  diffolved  in 
water,  the  folution  filtered,  and  bet  to  fhoot  a  becond 
time.  The  baline  matter  remaining  after  the  cryftal- 
lization  may  be  diluted  with  the  water  in  which  the 
cryftals  were  wafhed,  and  after  due  purification, 
fet  to  cryftallize  again  as  at  firft. 

This  tedious  procebs  is  rarely  performed  *,  and  the 
nature  of  the  Salts,  obtainable  by  it  from  different 
vegetables,  has  been  little  examined.  The  Salts  of 
acid  plants  are  fimilar  in  moft  refpedls  to  Tartar, 
though  not  as  fome  have  buppobed,  perfectly  the 
fame :  the  Salt  of  Sorrel  is  manifeftly  more  acid, 
and  diffolves  in  half  the  quantity  of  water  that  Tartar 
requires.  With  regard  to  the  preparation  of  them, 
much  depends  upon  the  liquor  being  duly  purified 
from  the  grobs  oily  matter,  which  impedes  the  repa¬ 
ration  and  concretion  of  the  Salt.  The  fweet  effen- 
tiai  Salt  of  the  Sugar  Cane  cannot  be  procured  in 
its  concrete  baline  ftate,  without  the  addition  of  Lime- 
water  during  the  infpiffation,  to  promote  its  reparation 
from  the  unduous  matter  (s). 


( s )  Fjfential  Salts.']  St: hi  obferves  that  the  tedicwfnefs  of  the  cry¬ 
ftallization  is  in  great  meafure  owing  to  the  vifcid  oily  matter  of  the 
juice,  which  entangles  and  prevents  the  coalefcence  ot  the  faline 
particles  :  hence  he  endeavours  to  improve  the  procefs,  by  firft  extiaft- 
ing;  the  oily  and  refinous  matter,  by  Spirit  ot  Wine,  and  afterwards 
he  by  water.  He  directs  Wormwood,  Brook-lime,  Pellitory, 
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It  may  be  proper  to  obferve,  that  though  juicy  Essen- 
faline  vegetables,  whether  of  the  acid  or  fweet  kind,  tial 
give  out  their  faline  matter  uninjured  upon  expref-  Salts.- 
fion  ^  yet  there  are  many,  particularly  aromatic  herbs 
and  flowers,  whofe  juices  retain  nothing  of  their J 
peculiar  fmell  or  tafte,  and  whofe  flavour  is  abfolutely 
tieftroyed  by  the  acftion  of  the  prefs.  Squeeze  be¬ 
twixt  the  fingers  a  Violet  or  a  Jafmin  flower,  and  all 


their  fragrance  is  in  an  inftant  loft. 


Thus 


Herb-mercury,  Sope-wort,  or  other  plants  of  the  like  kind,  to  be  dried 
quickly  in  a  fhady  place,  then  cut  fmall  and  digefted  in  frefh  parcels  of 
re&ified  fpirit,  till  the  menftruum  ceafes  to  extract  any  colour.  The 
plant  thus  freed  from  its  Oil  and  Relm,  is  to  be  gently  exficcated  and 
boiled  in  water,  the  deco£tion  filtered,  evaporated  to  a  due  confiftence, 
and  fet  by  in  a  cool  place  to  cryftallize.  The  cryftals,  he  fays,  are  found 
upon  examination  to  be  of  the  nitrous  kind. 

Spieffius  on  the  other  hand  (in  the  fecond  continuation  of  the  Mif- 
cellanea  Bcrolinenjla  feeks  for  the  effential  Salt  in  the  i’p.irituous  tinfture. 
Wormwood,  Carduus  benedi£lus,  or  other  like  plants,  gently  dried 
in  the  (hade,  are  digefted  in  Spirit  of  Wine,  with  a  foft  heat,  till  the 
liquor  is  tinged  green,  the  tinffure  put  into  a  glafs  cucurbit,  and  diftil-  i 
led  with  the  heat  of  a  water-bath,  till  fo  much  of  the  fpirit  is  come 
over,  that  the  refiduum  may  be  of  the  confiftence  of  honey.  The  whoie 
being  now  fuffered  to  remain  unmoved  till  grown  perfeflly  cold,  he 
finds  beautiful  pyramidal  cryftals  fliot  from  the  fides  of  the  cucurbit 
towards  its  center. 

The  laft  mentioned  author  relates  likewife  that  having  made  an 
effence  (that  is  a  faturated  tinffure)  of  Elecampane  roots  with  Spirit  of 
Wine,  and  kept  it  unmoved  for  a  year,  he  found  a  great  number  of 
cryftals  fhot  from  the  bottom  upwards  of  the  thicknefs  of  a  quid,  and 
and  about  an  inch  long.  He  fays  the  cryftals  obtained  by  this  method 
are  of  the  nitrous  kind,  but  of  a  more  fubtile  tafte  than  common 
Nitre,  impreffing  only  an  agreeable  cooinefs  upon  the  tongue. 

The  two  foregoing  proceffes  agree  but  ill  with  one  another  :  how  far 
they  are  adequate  to  the  purpofes  intended  by  them  cannot  be  deter¬ 
mined  without  further  experiments.  It  is  certain  that  Spirit  of  Wine 
diffolves  the  fubtile  Oils  and  the  Refin's  of  vegetables,  which  prove  a 
great  impediment  to  the  cryftailization  of  Salts  :  whence  it  fhould 
ieem,  that  the  Salt  might  be  afterwards  extra6led  by  water  from  the 
reiiduum,  to  much  better  advantage  than  from  the  plant  at  firft.  But 
it  is  certain  alfo,  that  this  menftruum  diffolves  many  of  the  native 
vegetable  Salts  themlelves ;  and  that  if  the  tinflure  is  faturated,  or 
duly  evaporated,  the  Salt  leparates,  leaving  the  oily  and  refinous  mat¬ 
ter  diffolved.  Thus  Manna  diffolves  totally  in  re61ified  fpirit,  and  how¬ 
ever  foul  before,  is  recovered  white  as  fnow,  its  impurities  being  left 
in  the  the  menftruum  :  thus  tinftures  of  Celeri,  Beetroots,  and  other 
plants  of  the  fweet  kind,  made  in  rectified  Spirit  of  Wine,  depofits 
on  llanding  a  Saccharine  Salt;  the  fpirit,  though  it  diffolves  the  faline 
part  by  the  affiftance  of  heat,  gradually  parting  with  it  in  the  cold, 
whilft  the  other  matter  it  had  extracted  remains  diffolved. 
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Thus  we  have  feen,  that  the  medicinal  and  other 
intrinfic  powers  of  vegetables  refide  in  a  few  inftances, 
which  chemiftry,  by  the  moft  obvious  and  fimple  of 
her  operations,  extracts,  feparates,  purifies,  and  pre- 
ferves,  unaltered  in  their  quality,  but  greatly  increafed 
in  activity  by  the  rejection  of  the  parts  which  are 
unaCtive  :  that  fome  of  thefe  fubftanccs,  as  thofe  in 
which  bitternefs  and  aftringency  confift,  are  diffolved 
by  boiling  water,  and  left,  upon  evaporating  the 
liquid,  concentrated  into  an  extract,  whilft  that  mat¬ 
ter  on  the  other  hand,  in  which  odours  are  lodged, 
exhales  along  with  the  water,  and  may  often  be  col¬ 
lected  in  the  form  of  an  extremely  aCtive  Oil :  that 
hence,  when  bitter  plants,  for  inftance,  are  accom¬ 
panied  with  an  ill  fmell,  we  can  procure  in  the  ex¬ 
tract,  the  fimple  bitternefs  divefted  of  that  offenfive 
part*,  and  that  in  like  manner,  when  fragrant  fub- 
itances  are  accompanied  with  a  bitter  naufeous  tafle* 
we  procure  the  fimple  fragrance  concentrated  in  the 
Oil :  that  by  rectified  Spirit  of  Wine,  we  frequently 
obtain  the  entire  virtue  of  the  plant,  both  fixed  and 
volatile,  combined  into  one  extraCt. 

Thefe  fubitances  we  call  the  native  principles  of 
vegetables :  Native ,  becaufe  they  naturally  exift  in 
in  the  fubjeCt,  art  doing  nothing  more  than  barely 
to  extraCt  them  :  Principles ,  not  as  being  fimple  bo¬ 
dies,  for  they  are  all  compounded  ^  but  as  it  is  by 
thefe  that  one  plant  differs  from  another,  and  that 
every  plant  exerts  its  fpecific  powers ,  and  as  we 
cannot  further  refolve  them,  without  totally  de- 
ftroying  their  peculiar  qualities,  and  converting  theni 
into  fubitances,  as  different  from  any  thing  that  exifted 
in  the  original  vegetable,  as  they  are  from  one 
another. 

Vegetables  diftilled  in  clofe  veffels  by  a  ftrong 
fire,  yield  an  acid  or  an  alcaline  liquor  or  both,  and 
an  acrimonious,  fetid,  empyreumatic  Oil :  in  the 
bottom  of  the  retort  remains  a  black  coal,  which 

burnt  in  the  open  air  changes  into  white  allies :  from 

'•  ^  thefe 
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thefe  is  obtained,  by  elixation  with  water,  a  portion  Princi- 
ot  fixed  alcaline  Sait  *,  a  few  vegetables  excepted,  pees. 
which  inflead  of  a  fixed  alcali  in  the  afhes,  afford  a 
volatile  one  in  the  diftillation. 

Thefe  products  have  no  refemblance  in  tafle,  fmell, 
or  any  other  fenfible  property,  to  the  original  fub- 
jedt :  nor  are  the  Spirits,  the  Oils,  the  fixed  or  the 
'volatile  Salts  produced  from  one  vegetable,  to  be  dif- 
tinguifhed  from  thofe  which  are  afforded  by  another. 

Yet  fuch  has  been  the  infatuation  of  the  chemifls, 
that  in  examining  particular  plants,  they  have  hitherto 
fondly  purfued  this  deftructive  refolution,  and  affign- 
ed,  for  the  natural  principles  of  the  plant,  thefe  ar¬ 
tificial  produces  which  had  no  exiflence  in  it. 

We  ihall  now  proceed  to  examine  vegetables '  fing- 
ly,  according  to  the  fyftem  of  native  principles  here 
laid  down,  chufing  from  the  almoft  endlefs  variety  of 
fubje&s,  v/hich  the  vegetable  kingdom  affords,  fome 
of  the  principal  that  have  been  employed  for  medi¬ 
cinal,  dietetic,  or  mechanic  ufes.  Thefe  may  be 
ranged  in  two  general  divihons ;  the  juices,  which 
iffue  fpontaneoufly,  or  are  extradted  or  purified  by 
the  affiftance  of  art  ^  and  plants  or  their  parts  in 
fubftance. 


End  of  the  First  Volume. 
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